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Secretary of Environmental Affairs 
Executive Office of Environmental Affairs 
251 Causeway Street, Suite 900 

Boston, MA 02114 


Dear Secretary Durand: 


The MBTA is pleased to submit three copies of the Final Environmental Impact Report 
(FEIR) for the Greenbush Commuter Rai! Extension project. This FEIR represents a significant 
step forward in advancing this important transportation project. 


The FEIR establishes a clear comparison of the transportation alternatives for the 
corridor. These alternatives include: 


No build alternative, which is the established corridor baseline 
An enhanced bus service 

Two types of enhanced boat service from Hingham & Hull 
Five railroad alternatives, four of which include a tunnel of 
various lengths under Hingham Square. 


Each of the alternatives is analyzed to examine its ability to provide the required level of 
transportation and air quality benefit (these required targets are established in both the Central 
Artery Vent Certification Permit and in the Commonwealth’s Clean Air Act Implementation 
Plan). Additionally, the alternatives are analyzed for impacts on the natural and human 
environment, such as noise, vibration, traffic, wetlands, waterways, coastal zone, air quality and. 
others. 


Most significantly, the FEIR include and incorporates the results and process of the 
Section 106 Historic Process. This was an extensive public process which identified each of the 
historic resources potentially affected by the project, and examined ways to avoid, minimize or 
mitigate the impacts of the resources. This process resulted in a Programmatic Agreement 
between the MBTA, the Army Corps of Engineers, the Massachusetts Historical Commission, 
and the Advisory Council on Historic Preservation. The PA 1s included in the FEIR. 


From this alternatives’ comparison, the MBTA has concluded that the commuter rail 
service with an 800’ underpass under Hingham Square (Alternative 6(e)} the FEIR presents this 
alternative as the preferred option, and the FEIR presents the required environmental analysis to 
support this conclusion. 


Massachusetts Bay Transportation Authority, Ten Park Plaza, Boston, MA 02116-3974 


Robert Durand | 
Secretary of Environmental Affairs 
Page 2 


As you know, a Citizens’ Advisory Committee (CAC) was formed to review this MEPA 
submittal. The CAC worked very hard over the past several months and prepared a comment 
letter which has been included in this filing. As you can see, the CAC has suggested a new 
alternative for the Weymouth Landing area. This alternative, which is entitled the “Modified 
Shallow Cut Alternative,” provides a third option for the Landing area (in addition to the two 
proposed by the MBTA..) We believe this option warrants serious consideration, particularly as 
it relates to impacts and benefits on aquatic life, historic resources, and community cohesion. As 
such, we believe that it would be very heipful if state and federal agencies, as well as the 
municipalities and the public, review and comment on the alternative, and that you comment on 
the alternative in your certificate. 


The MBTA is interested in seeing this document go through an extensive and exhaustive 
public review. Given the size and complexity of the project and the FEIR, we believe a longer 
comment period is warranted. As such, we request a 60-day comment period. Given the 
requirements of 310 CMR 11.14 (1), we realize that we will need to withdraw and resubmit the 
FEIR to allow for the additional 30-day comment period. As a result, we will withdraw and 
resubmit on July 9, 2001 and the comment period will ultimately close on August 10, 2001. 


Lastly, in order to make this document as accessible as possible, the MBTA has the FEIR 
in various formats. These formats include: 


e The full FEIR in hard copy with all appendices 

e The full FEIRina CDROM format — 

*® An Executive Summary which provides an overview 
of the project and the analysis. 

e The full FEIR, including appendices, available on the 
MBTA web site G(www.mbta.com) 


We have given each of the peopie on the extensive distribution list a choice of the above 
options, and we wil! offer each of the people who request the FEIR the same choice. 


If you have any questions regarding this project, please contact Andrew Brennan, Director 
of Environmental Affairs at 617.222-3126 or at abrennan(@mbta.com 


Sincerely, 





obert H. Prince, Fr. 


General Manager 
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PREFACE 


Improvements in the Greenbush Line Corridor has been prepared in 

compliance with the Massachusetts Environmental Policy Act and its 
related regulations (MEPA). The FEIR is organized in a form designed to 
comply with Certificates of the Massachusetts Secretary of Environmental 
Affairs, and to follow the recommendations of the Citizens Advisory Commit- 
tee appointed by the Secretary of Environmental Affairs in connection with the 
environmental impact review for this project. 


| | Y his Final Environmental Impact Report (FEIR) for Transportation 


This project is titled “Transportation Improvements in the Greenbush Line 
Corridor’ (Executive Office of Environmental Affairs File Number 5840). 
The project is located in the towns of Scituate, Cohasset, Hingham, Wey- 
mouth and Braintree, Massachusetts. Commuter rail, commuter boat, and 
express bus service that is contemplated as part of the project would extend 
into downtown Boston over existing transportation facilities, and some alter- 
natives considered would also include construction in the town of Hull. 


After a lengthy and comprehensive study of a wide range of alternatives, the 
Massachusetts Bay Transportation Authority (MBTA) has elected to move 
forward with an alternative that will restore commuter rail service on the exist- 
ing railroad right of way through the Greenbush corridor. The project includes 
the complete replacement of tracks, signal systems, and grade crossing warn- 
ing systems. There will be seven new passenger stations, including parking, at 
Weymouth Landing, East Weymouth, West Hingham, Nantasket Junction in 
Hingham, Cohasset (Route 3A), North Scituate, and Greenbush. A layover 
facility for trains will be constructed at the end of the line in Greenbush. 


Commuter rail service will be operated using train equipment and operating 
policies that are similar to that employed on the 13 other MBTA commuter 
rail lines (or branches) in the metropolitan area. Trains will operate approxi- 
mately every half hour during rush hours, every hour or two during off peak 
hours and on weekends. Fares and parking charge will be consistent with the 
systemwide commuter rail fare structure. The expected trip time from Green- 
bush to Boston is just under one hour. 
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The selected alternative represents a modification of the commuter rail alter- 
natives presented in the Supplemental Draft Environmental Impact State- 
ment/Report (SDEIS/R) published in 1995. The selected alternative (desig- 
nated Alternative 6e in this report) includes a number of design changes that 
respond to environmental and other concerns raised through the public review 
process, including: 


a major redesign of the project through Weymouth Landing to avoid or 
mitigate potential traffic impacts. Two designs have been developed for 
this area. 


grade separation of Green Street in Weymouth, so that the railroad will be 
on a bridge over the street, instead of intersecting at grade. 


construction of an underpass in Hingham Square that would allow the train 
to pass under Central, Main, and South Streets (this separation 1s shorter 
and considerable less costly than any of the tunnels examined in the 
SDEIS/R) 


relocation of the parking lot for the Nantasket Junction station to the other 
side of the tracks, avoiding a wetland area, but requiring the relocation of a 
lumber business. 


redesign of the parking layout at the Greenbush terminal, and the addition 
of a design option that would locate the layover facility next to the station 
on the north side of the Driftway. 


elimination of more than one-third of the grade crossings that existing on 
this line when passenger rail service was last operated. The remaining 
crossings will be designed with supplemental safety measures as defined 
by the federal Swift Act, so that the line can be operated without blowing 
train horns at crossings. 


The project is being undertaken by the MBTA, a Massachusetts state author- 
ity, and 1s therefore subject to the provisions of the Massachusetts Environ- 
mental Policy Act, including the filing of this FEIR. The project requires cer- 
tain federal and state permits or variances, in particular: 


» 


U.S. Army Corps of Engineers, Section 404 permit (for fill in wetlands 
and other “waters of the United States’’). This permit application has been 
filed with the Corps, and the permit is expected to be issued during 2001 
or 2002, after completion of design plans representing 60 percent of engi- 
neering work for the project. The Corps of Engineers requires, as part of 
its process, coordination with or approval by a number of other federal or 
federally-designated agencies, and fulfillment of its responsibilities under 
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the National Environmental Policy Act. A notable step in this process is 
the coordination and consultation with the Advisory Council on Historic 
Preservation and the Massachusetts State Historic Preservation Officer 
(and affected municipalities), concerning potential effects on historic re- 
sources. This consultation has resulted in a programmatic agreement on 
mitigation of potential effects. 


» Massachusetts Department of Environmental Protection, Section 401 per- 
mit (water quality protection pursuant to the federal Clean Water Act), and 
variance under the state wetlands protection act. These actions are ex- 
pected once the design reaches the 60 percent stage, and the MBTA 1s able 
to present engineering solutions in the appropriate detail. 


The MBTA has considered a wide range of project alternatives during the 
course of this project. These alternatives are documented in Chapter II and 
Appendix A of this FEIR. The alternatives evaluated and documented in the 
FEIR include alternatives that would avoid any new construction on the rail- 
road right of way and would instead provide increased or improved service on 
express buses (Alternative 2: TSM), or commuter boats (Alternatives 3: 
Hingham commuter boat; and 4: commuter boat improvements at Hingham 
and Nantasket Pier). These alternatives failed to meet the basic project pur- 
pose of attracting a significant number of new transit riders 1n the corridor. 


Other commuter rail alternatives included constructing the line entirely at 
grade. This alternative accomplished all of the transit benefits at a lower cost 
than the selected alternative, but had additional traffic and community impacts 
that are avoided in the selected alternative. 


The FEIR also examined commuter rail alternatives with tunnels of varying 
lengths under Hingham Square. A very short tunnel (called an underpass in 
this FEIR) was found to fit within project budget constraints, but longer tun- 
nels were found to be excessively expensive, without proportional transporta- 
tion or other benefits. 


The MBTA’s environmental analysis included an assessment of a comprehen- 
sive list of potential environmental effects, including both long-term and 
short-term (construction period) impacts. Potential damage to the enviren- 
ment (as defined in 301 CMR 11.02) could occur in the following areas~ 


» Noise and vibration. Train operations will cause an increase in noise and 
vibration levels in the immediate vicinity of the right of way that may 


' This is only a broad summary of the findings of the EIR, prepared in accordance with Mas- 

sachusetts environmental regulations. For a more complete description of the findings of the 

environmental analysis process, see Chapters I through VIII of this EIR, and in particular, the 
proposed Section 61 finding in Chapter VIII. 
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reach annoyance levels for residential uses. An extensive set of mitigation 
measures will be applied both to the track and right of way and to individ- 
ual residents to mitigate the effects of noise and vibration. These mitiga- 
tion measures are described in Chapter V, and detailed in Chapter VIII and 
Appendix D. 


Wetlands. A total of approximately five acres of wetlands will be affected 
by the project, including placement of fill material in the right of way to 
provide for the required layout of tracks and bridges, such as where wet- 
lands have encroached on the railroad right of way because of failed drain- 
age systems. These wetlands will be replaced in kind within the drainage 
areas affected, and additional mitigation, such as acquisition of conserva- 
tion land, has been provided. 


Historic resources. The U.S. Army Corps of Engineers has determined, 
after consultation with the Massachusetts Historic Commission and the 
Advisory Council on Historic Places, that the restoration of commuter rail 
service will have a “per se” adverse effect on historic resources within a 
broad area (that is, no documentation of actual impact is required). The 
MBTA does not agree with this finding, and it does not comport with en- 
vironmental assessment standards. Nevertheless, the MBTA has agreed to 
accept the findings of the federal consultation process for the purposes of 
assessing impacts on historic resources. The Corps has developed an 
agreement with the state and federal historic agencies concerning mitiga- 
tion of impacts to these resources, and this agreement is included in Chap- 
ter VII. 


Traffic. The FEIR recognizes the potential impact on traffic flow resulting 
from changed travel patterns (particularly, patrons driving to stations) and 
grade crossing delays. A series of intersection and roadway improvements 
has been included in the project to mitigate these effects. 


Business relocations. Construction of stations at East Weymouth, Nantas- 
ket Junction, Cohasset, North Scituate, and Greenbush will require the dis- 
location of active businesses. An extensive relocation program has been 
included to minimize the negative effects of these dislocations. 


Construction period impacts. During construction, there will be additional 
short-term noise, vibration, traffic and other impacts from the operation of 
construction equipment and from detours and temporary staging areas. 
These negative effects can be substantially reduced through certain con- 
struction methods and procedures, and as a result, these impacts are of 
much lower significance than other, permanent project impacts. 
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The consideration of the environmental effects of the project, and the devel- 
opment of measures to mitigate such effects, is documented in this FEIR. In 
particular, Chapter V presents the results of impact assessment, and Chapter 
VIII presents a draft Section 61 finding of effects and mitigation measures to 
be taken. 


FEDERAL-STATE RELATIONSHIP IN THE DEVELOPMENT OF THE FEIR 


PREFACE 


The environmental analysis for the Greenbush Corridor Project has been de- 
veloped to address both state and federal environmental requirements. 


1. The state environmental process is dictated by the pee Envi- 
ronmental Policy Act (MEPA), and associated regulations.~ These re- 
quirements apply to any undertaking by a state agency, including cer- 
tain regulatory actions that might be taken, although the scope of any 
work to be done under MEPA will vary significantly according to the 
scope and scale of the project and its potential impacts on the envi- 
ronment. The project has been proposed by the MBTA, a state agency, 
and is therefore subject to MEPA. 


2. The federal environmental process is required by the National Envi- 
ronmental Policy Act (NEPA). Each federal agency has its own set of 
rules for how to carry out the requirements of NEPA. For example, the 
Federal Transit Administration’s NEPA requirements are codified at 
23 CFR 771 and the Corps of Engineers’ NEPA requirement at 35 
CFR 800. 


The early phases of this environmental analysis were conducted by the 
MBTA, working in partnership with the Federal Transit Administration 
(FTA). During this early period, the MBTA retained the option to apply for 
federal funding for part of the cost of the Greenbush Corridor improvements. 
As part of this effort, the MBTA and the FTA jointly published the Supple- 
mental Draft Environmental Impact Statement/Report (SDEIS/R) for the 
Greenbush corridor in March 1995. The SDEIS/R complied with both federal 
and state environmental laws are requirements. 


After the SDEIS/R was published, the MBTA elected to apply its federal fund- 
ing elsewhere, and informed the FTA that no federal funds 7 ean be sought 
for transportation improvements in the Greenbush corridor.~ Consequently, 


* The MEPA legislation is found at Massachusetts General Laws chapter 30, §§61-62H, and 
the associated regulations are at 301 CMR 11.00 

* According to an earlier determination of FTA, the Greenbush project would only be eligible 
for federal funds from the formula grant programs. These federal funds are allocated to the 
Boston metropolitan area by a formula based on population, transit route miles, and similar 
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the FTA ended its involvement with the project; this FEIR is being published 
in compliance with state law. 


This FEIR follows the scope, outline, and analytical procedures that were de- 
veloped for the project (the scope), and which were approved by the FTA in 
1992 as complying with NEPA requirements (and were also approved by the 
Massachusetts Secretary of Environmental Affairs as complying with state 
regulations) . The content of this FEIR is not materially different from that 
which would have been developed had the document remained both an FEIS 
under NEPA as well as an FEIR under state requirements. 


With the withdrawal of the FTA, the U.S. Army Corps of Engineers is now 
the lead federal agency on this project, because they must issue permits for the 
minor wetlands impacts created by the project. As lead federal agency, the 
Corps is responsible for compliance with NEPA. In accordance with the rules 
for NEPA compliance, the Corps will prepare their own environmental docu- 
mentation to support any permit decision. The MBTA has invited the Corps 
to draw on the technical analysis and conclusions presented in the FEIR and 
prior environmental documents, and the MBTA has shared extensive support- 
ing analyses with the Corps to facilitate their analysis. 


In addition to the environmental regulations developed under NEPA and 
MEPA, federal and state requirements overlap in several other ways. For ex- 
ample, the MBTA must seek permits for wetlands impacts under both federal 
and state law. While these requirements are somewhat different, the MBTA 
has coordinated these permit efforts closely to ensure a cooperative approach. 
The wetlands permitting process starts during the environmental analysis 
phase, but is not completed until the project’s design phase, and therefore, is 
not extensively reported in this document. 


Another important area of overlapping state and federal responsibility is the 
protection of historic resources. Section 106 of the National Historic Preser- 
vation Act requires federal agencies to consult with state historic preservation 
officers (SHPO) before any undertaking that might have an adverse effect on 
historic properties that are eligible for listing on the National Register. Simi- 
larly, Massachusetts law requires state agencies to consult with the Mas- 
sachusetts Historic Commission (the SHPO for this state). The Corps, the 
MBTA, the SHPO and others have consulted extensively on this project, and 
the result of this process is reported in Chapter VII of this FEIR. 


The SDEIS/R described the requirements of Section 4(f), a federal law that 
requires certain findings for any use of public parks, wildlife refuges or his- 


factors; therefore, reallocation of this funding to other projects does not affect the total amount 
of federal funding available to the MBTA. 
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toric properties. This law applies only to federally funded transportation pro- 
jects, and therefore does not apply to the Greenbush Line. 


PROJECT HISTORY 


PREFACE 


Extensive passenger railroad service was established in eastern Massachusetts 
in the mid-nineteenth century. The system that served southeastern Massa- 
chusetts and Cape Cod was consolidated by the Old Colony Railroad com- 
pany, and was known as the “Old Colony” system even after these lines were 
acquired by the New York, New Haven, and Hartford Railroad. The portion 
of the Old Colony system that served the South Shore included a major trunk 
line, the Main Line, from South Station in downtown Boston running about 
ten miles to the south through Boston and Quincy to Braintree. In Braintree 
the line split into three service lines. The first was a line running south 
through Brockton to Middleborough and beyond to Cape Cod. The second 
was a line running southeast to Plymouth by way of Abington and Whitman. 
The third was a coastal line, now known as the Greenbush Line, running first 
to the east to Cohasset (by 1849) and then to the southeast through Scituate 
and beyond to Kingston (1871-1874).~ This system had numerous spurs and 
cross connections. 


Commuter rail service 
was provided over this 
system for many years. 
After World War I, when 
automobile travel became 
increasingly prevalent, 
ridership and service on 
the system began a long 
decline. By World War 
II, the line along the coast 
had been abandoned 


thr ough Marshfield and Commuter rail service on the Old Colony Railroad was estab- 
Duxbury, and the terminal lished in the mid-nineteenth century and operated until 1959. 





for passenger and freight 

service was established at Greenbush. In 1959, two events occurred which 
helped to bring an end to service on the former Old Colony system. First, the 
state subsidy on certain railroad operations was discontinued. Second, a new 
regional highway, the Southeast Expressway, opened making automobile 
travel from southeastern Massachusetts into Boston even more attractive. The 
following year, the Neponset River Railroad Bridge burned and was not re- 
placed; when railroad subsidies were re-established in the mid-1960s, the cost 


* Ronald Dale Karr, The Rail Lines of Southern New England, A Handbook of Railroad His- 
tory, Branch Line Press, Pepperell, MA, p. 317. 
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of replacing the bridge was the major reason why passenger service was not 
restored on the Old Colony system. 


In 1964, the Massachusetts Bay Transportation Authority was created. Over 
the next 20 years, the MBTA supported and upgraded commuter rail service 
over most of the former commuter rail territory in the Boston metropolitan 
area to make commuter rail an important part of the metropolitan transporta- 
tion system (see Figure P-1, “Existing Commuter Rail System’’). Service from 
the north of Boston terminates at North Station; service from the south of Bos- 
ton terminates at South Station. The three South Shore lines originally served 
by the Old Colony Railroad were not included in this general service restora- 
tion. The Main Line right-of-way was used in part for an extension of the 
MBTA Red Line rapid transit system to Quincy and Braintree in the 1970s. 
The three branch service lines remained unused or used only for freight. In 
1984, the Massachusetts Legislature directed the MBTA to study the feasibil- 
ity of restoring commuter rail to southeastern Massachusetts. The Old Colony 
Feasibility Study was undertaken by the MBTA and, in a report published in 
1984, concluded that the restoration of commuter rail service on the former 
Old Colony system was feasible. The three branch service lines of the former 
Old Colony Railroad identified in the feasibility study are the Middleborough 
Line, terminating in the Middleborough/Lakeville area, the Plymouth Line, 
terminating in the Plymouth/Kingston area, and the Greenbush Line, terminat- 
ing in the Greenbush area of Scituate (see Figure P-2, “The Old Colony Rail- 
road System’). 


Following the review of the Feasibility Study, the Governor and the Legisla- 
ture directed the Massachusetts Bay Transportation Authority to proceed with 
the environmental studies required to restore commuter rail service on the 
former Old Colony system. The state legislature approved as part of the 1988 
Transportation Bond Bill (Chapter 15 of the Acts of 1988), $195 million for 
the state share of the Old Colony Railroad Project, and in 1991, authorized an 
additional $85 million in Chapter 33 of the Acts of 1991. The 1994 Trans- 
portation Bond Bill authorized an additional $50 million toward the non- 
federal share of construction of a tunnel to be matched by $50 million in fed- 
eral funds. This was later modified to make this authorization available for 
other Greenbush project elements. A Draft Environmental Impact State- 
ment/Report was issued in May 1990. That Draft Environmental Impact 
Statement/Report included a number of options for providing service on the 
former Old Colony system involving the use of the major trunk line, known as 
the Main Line, and combinations of Middleborough, Plymouth, and Green- 
bush Lines. 


The Draft Environmental Impact Statement/Report for the Old Colony Rail- 


road Rehabilitation Project (May 1990) was reviewed by the Citizens Advi- 
sory Committee established by the Massachusetts Secretary of Environmental 
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Affairs; it was circulated to federal, state, and local agencies and officials, and 
it was made available for public review. Based on the information provided in 
the 1990 Draft Environmental Impact Statement/Report and the comments 
received, a preferred alternative was selected. The preferred alternative -- the 
project selected to proceed to final design and construction -- would provide 
commuter rail service on the Main Line, the Middleborough Line, and the 
Plymouth Line. 


The preferred alternative was presented in a Final Environmental Impact 
Statement/Report of March 1992. The federal environmental review of this 
alternative was concluded in a Record of Decision by the Federal Transit Ad- 
ministration (June 10, 1992); the Massachusetts environmental review of this 
alternative was concluded in Certificates of the Secretary of Environmental 
Affairs (May 14, 1992 and July 22, 1992) and a Section 61 Finding by the 
Massachusetts Bay Transportation Authority (November 16, 1992). The Mid- 
dleborough and Plymouth Lines were completed and opened for commuter 
service in September 1997. 


In 1991, the consideration of commuter rail service on the Greenbush Line 
was deferred to a supplemental environmental document because of issues that 
were not applicable to the other segments of the system. In particular, con- 
cerns were raised about historic impacts in and near Hingham Square, where 
the Lincoln National Register Historic District had recently been extended to 
include the railroad right of way. The Secretary of Environmental Affairs had 
directed the Authority to explore other alternatives in addition to commuter 
rail service at grade for providing transportation services to the Greenbush 
corridor 


As aresult, the MBTA prepared a Supplemental Draft Environmental Impact 
Statement/Report for Transportation Improvements in the Greenbush Line 
Corridor pursuant both to NEPA and MEPA. The transportation improve- 
ments considered, besides commuter rail service on the Greenbush Line, 1n- 
clude improvements to existing commuter bus service and improvements to 
existing commuter boat service. A variation on commuter rail service on the 
Greenbush Line with a tunnel through the Hingham Square area was also in- 
cluded as an alternative. 
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The scoping process for the Greenbush project took place during the autumn 
of 1992. As noted above, a scoping process, as required by both the MEPA 
and NEPA, allows for broad input into the nature of the alternatives to be con- 
sidered and the types of environmental impacts to be evaluated in the envi- 
ronmental document. In order to obtain this broad input, information on the 
project was widely distributed through direct mailings, public announcements, 
official publications, and a scoping meeting. The certificate of the Secretary of 
Environmental Affairs concerning this process was issued on December 23, 
1992. The certificate determined that the project required the preparation of a 
Supplemental Draft Environmental Impact Statement/Report and provided a 
scope that would meet the requirements of the Massachusetts Environmental 
Policy Act. The Federal Transit Administration confirmed that this scope 
would also be appropriate for the National Environmental Policy Act review 
process. That scope formed the basis of the SDEIS/R. 


The SDEIS/R was published by the FTA and the MBTA in March 1995 and 
circulated to all federal, state, regional, and local agencies and officials who 
have jurisdictional or regulatory responsibilities related to the project. The 
document was also circulated to public libraries so that the public would have 
access to it. These agencies, officials, and public were invited to submit their 
comments on the findings of the document. 


Public hearings sponsored by the Massachusetts Bay Transportation Authority 
were held during the review process for the SDEIS/R on April 12 and 20, 
1995. All interested citizens and officials were encouraged to attend the hear- 
ing and to comment on the findings of the SDEIS/R. 


On June 1, 1995 the Secretary of Environmental Affairs issued a Certificate 
finding that the Supplemental Draft Environmental Impact Report “adequately 
and properly complies with the Massachusetts Environmental Policy Act 
(M.G.L. c. 30, ss. 61-62H) (MEPA) and with its implementing regulations 
(301 CMR 11.00).” 


In November 1995, the MBTA announced, in concert with Governor William 
Weld, that commuter rail restoration at grade on the Greenbush Line right of 
way had been selected as the preferred alternative,-after consideration of the 
findings of the SDEIS/R, and subsequent analysis.~ Further, the MBTA an- 
nounced that it would not seek federal funding for the Greenbush project, and 
that future federal formula funds would be allocated to other transit projects. 


As aresult of this decision, the Federal Transit Administration withdrew from 
the project in January 1996, and the Army Corps of Engineers moved from 
being a participating agency to lead federal agency. They immediately took 


> These post-SDEIS/R alternatives studies are discussed in greater detail in Chapter II and are 
presented in Appendix A. 
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responsibility for coordination with the Massachusetts Historical Commission 
on potential historic effects and established their own review of the environ- 
mental consequences of project alternatives. The draft review of alternatives 
was completed in August 1999, and permitted the Corps to focus on the 
MBTA’s preferred alternative. The Section 106 consultation process contin- 
ued through the autumn of 2000, and resulted in a Programmatic Agreement 
on mitigation for historic properties, completed in February 2001. 


ORGANIZATION OF THIS REPORT 


PREFACE 


This FEIR provides for a comprehensive assessment of the consequences of 
each project alternative on the human and natural environment. Potential im- 
pacts are divided into categories. For each alternative, the severity of impacts 
is identified and quantified, and measures, which could reduce or eliminate the 
impacts are identified and developed. These mitigating measures may, if 
found to be cost-effective, be included as part of the specification of the alter- 
native. Where a negative environmental consequence cannot be avoided, this 
impact is clearly identified. 


This FEIR has eight chapters and additional materials preceding and following 
the body of the report: 


Chapter I: Purpose and Need. This chapter serves as an introduction to the 
FEIR. It first provides a general description of the Old Colony Railroad Re- 
habilitation Project, the Greenbush corridor, and the existing transportation 
systems serving the corridor. It then presents the need for transportation 1m- 
provements in the corridor and states the purpose of the project. Finally, it 
provides the planning context of the project. 


Chapter I: Alternatives Considered. This chapter describes the transporta- 
tion alternative selection and screening process, describes the six alternatives 
that were selected for further consideration based on the screening process and 
public comments, presents the capital cost estimates for these six alternatives, 
and identifies the preferred alternative. This chapter represents the “Project 
Description” and the “Alternatives to the Project’ discussions required under 
MEPA, 301 CMR §11.07(6)(e) and (f). 


Chapter III: Potentially Affected Resources in the Corridor. This chapter 
provides an overview and description of the current transportation resources, 
social and economic resources, natural environment resources, and cultural 
resources of the Greenbush corridor. It is intended to provide a general under- 
standing of the impact issues that may be associated with the alternatives. 
This chapter complies with the “Existing Environment” discussion required 
under MEPA, 301 CMR §11.07(6)(g). 
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Chapter IV: Transportation Impacts. This chapter presents an analysis and 
discussion of the corridor-wide transportation impacts expected to result from 
the alternatives. Included in this chapter is a presentation of the projected rid- 
ership for the alternatives and the impact on the various modes serving the 
corridor — roadway system, transit system, railroad system, commuter boat 
system, and commuter bus system — that would be expected to result. 


Chapter V: Environmental Consequences of the Alternatives. This chapter 
describes the potential environmental impacts of and the proposed mitigation 
measures related to the alternatives. This chapter (like the rest of the FEIR) 
presents information for all alternatives, not just the preferred alternative. The 
potential impacts are categorized as traffic and parking impacts, social and 
economic impacts, natural environment impacts, cultural resources impacts, 
and short-term construction related impacts. 


Chapter VI: Evaluation of Alternatives. This chapter compares the alterna- 
tives in terms of their effectiveness in meeting the transportation needs of the 
corridor, their environmental impacts, their cost effectiveness, and their equity 
in providing transportation benefits. The alternatives are compared and the 
trade-offs among them are discussed. 


Chapter VII: Consultation on Historical Impacts. This chapter documents 
the coordination on historic impacts between the federal, state, and local agen- 
cies as agreed upon in the draft Programmatic Agreement (PA), focusing on 
the identification of specific historic and cultural resources that would be ad- 
versely affected without mitigation actions, the specific mitigation actions 
which can be taken to avoid or reduce such adverse effects, and the procedures 
whereby these mitigation actions will be implemented as the project design is 
completed and construction is undertaken. The Programmatic Agreement is 
included in this chapter, which reflects the status of consultations as of the 
preparation of this FEIR. This chapter satisfies the “Assessment of Impacts” 
and “Statutory and Regulatory Standards” requirement of MEPA, 301 CMR 
§11.07(6)(h) and (1). 


Chapter VIII: Proposed Mitigation. This chapter contains the draft Section 
61 finding, which documents the proposed mitigation of impacts along the 
Greenbush corridor, including the mitigation of adverse effects on historic 
resources discussed in Chapter VI. This chapter satisfies the “Mitigation 
Measures” and “Proposed Section 61 Finding” requirements of MEPA, 301 
CMR §11.07(6)G) and (k). 


Additional Material. These additional materials are included to supplement 
information presented in the body of this document. Materials in advance of 
the body of the report and serving to frame the process or summarize the sub- 
sequent discussion include a title page and table of contents and, as part of this 
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preface, a summary of the project, the Certificate of the Secretary of Environ- 
mental Affairs, and the Citizens Advisory Committee Comment. An execu- 
tive summary of the FEIR is published separately for public information pur- 
poses, and is not part of the FEIR. The summary required by MEPA is in- 
cluded in this Preface. 


Appendices: Five appendices to the FEIR provide supporting information that 
could not be included in the text of the FEIR for space or format reasons. The 
appendices are: 


A. Identification and screening of transportation alternatives 

B. Listing of affected historic properties with location specific mitigation 

C. Response to Comments on the SDEIS/R (as required in 301 CMR 
§11.07(6)(1) and the 1995 Certificate) 

D. Project plans (showing location of specific mitigation) 

E. Resource maps 


SUPPORT DOCUMENTS 
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Support documents are intended to substantiate statements and conclusions 
made in this Final Environmental Impact Report and to provide more detailed 
records, data, descriptions, and analyses than can reasonably be accommo- 
dated within the FEIR. Support documents can be made available for exami- 
nation on written request to: 


James Jackson, Project Manager 
Massachusetts Bay Transportation Authority 
500 Arborway 

Jamaica Plain, Massachusetts 02130, or 


Andrew Brennan, Director of Environmental Affairs 
Massachusetts Bay Transportation Authority 

10 Park Plaza 

Boston, Massachusetts 02116 


The following are the support documents that were prepared during the devel- 
opment of the environmental analysis for this project: 


>» Support Document: Ridership Forecasts, 1995. This document provides 
supporting information for the patronage projections for all six alternatives 
for Transportation Improvements for the Greenbush Corridor. It includes 
descriptions of the methodologies used to acquire this data and impacts on 
levels of transportation service and on predicted travel demand by mode. 
It includes, by reference, certain previous support documents, and includes 
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technical memoranda and reports prepared after the submission of the 
SDEIS/R. 


» Support Document: Analysis of Traffic Impacts, January 2001. This 
document concentrates on the interrelationships between the six alterna- 
tives identified in the SDEIS/R and the highway system. The generation 
of traffic by the facilities associated with the alternatives is the primary 
impact. It includes study of impacts caused by railroad/highway grade 
crossings where train passbys will require temporary blockage of highway 
traffic with resulting delays. 


» Support Document: Analysis of Noise and Vibration Impacts, January 
2001. This document identifies noise and vibration impacts affecting ar- 
eas along the Greenbush Line right-of-way. It also provides an evaluation 
of the measures proposed to mitigate those impacts. 


» Application for Department of the Army Permit, April 1997. This docu- 
ment presents a detailed assessment of wetlands potentially impacted by 
the project, and an approach to avoiding, minimizing, and providing miti- 
gation of those impacts, such as through replication of wetlands. 


» Support Document: Capital Cost Estimates, January 2001. This docu- 
ment provides detail to the capital cost estimates for the alternatives as 
discussed in Chapter II and Chapter VI. 


NEXT STEPS IN THE DECISION-MAKING PROCESS 
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This Final Environmental Impact Report identifies the MBTA’s Preferred 
Alternative and responds to comments received relative to the Supplemental 
Draft Environmental Impact Statement/Report. This Final Environmental 
Impact Report will be distributed to all agencies, officials, and public libraries 
that received the Supplemental Draft Environmental Impact Statement/Report. 
The agencies, officials, and the public will be invited to submit their com- 
ments on the Final document, both in its draft form in the context of the re- 
view undertaken at public meetings conducted by the CAC, and following 
publication of the FEIR and submission to the Secretary of Environmental 
Affairs. 

Persons and agencies that commented on the SDEIS/R will be notified that the 
FEIR 1s available for review at public libraries. Those commenters who re- 
quest a copy of the FEIR on CD-ROM will be provided with a copy of the 
FEIR on CD-ROM. 


Following the review period, the Secretary of Environmental Affairs will con- 
sider the information in the Final Environmental Impact Report and the com- 
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ments received. The Secretary will then issue a Certificate finding that the 
environmental document is either adequate or inadequate. If the Final Envi- 
ronmental Impact Report is found to be adequate, the Secretary may specify 
the conditions to be satisfied in a Section 61 Finding for the project. 


Following the receipt of the Certificate from the Secretary, the Massachusetts 
Bay Transportation Authority will prepare and issue a final Section 61 Find- 
ing. This finding will incorporate the results of the consultations undertaken 
with the Army Corps of Engineers (Corps), the Advisory Council on Historic 
Preservation, and the Massachusetts Historic Commission (MHC) under both 
Section 106 of the National Historic Preservation Act and the State Antiquities 
Act (Massachusetts General Laws, Chapter 9, Sections 26 et seq.). The issu- 
ing of this finding will end the Massachusetts environmental review process 
during planning. Additional reviews will be performed during the permit, 
design and construction phases 


The Army Corps of Engineers will follow its procedures for environmental 
analysis in support of any permit for disturbance of wetlands or other waters 
of the United States. After consideration of the information in the Final Envi- 
ronmental Impact Report and the comments received, the Corps may issue a 
Finding of No Significant Impact (FONSD), rather than undertake still another 
environmental impact statement under NEPA. A FONSI is appropriate if the 
environmental impact review process conducted as of that time supports a 
determination that the net impacts of the Project, including its required miti- 
gation, in this case specifically with respect to the wetlands impact of primary 
concern under the Corps’ jurisdiction, do not merit further EIS treatment 
within the framework of NEPA. If the Corps ultimately elects, based on the 
substantial record reflected in the EIS/EIR process for this Project, to issue a 
FONSI, it can then complete the steps required for eventual issuance of its 
Section 404 permit for the federal jurisdictional wetlands impacts arising out 
of the Project. A FONSI will end the federal environmental review process. 


Following these actions, the project can proceed to the subsequent stages of 
project development. This will include final design, permitting, equipment 
procurement, construction, and preparation for system operations. 


CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 


PREFACE 


The issuing of a Certificate by the Secretary of Environmental Affairs on June 
1, 1995, was the culmination of the review process of the Supplemental Draft 
Environmental Impact Statement/Report that took place during the Spring of 
1995. The Certificate considers the scope of the SDEIS/R, and the extent and 
detail of the information contained in the text. The Certificate also considers 
the large number of comments received on the document. 
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The June 1995 Certificate indicates that the SDEIS/R as prepared was gener- 
ally responsive to the requirements of the Massachusetts Environmental Policy 
Act (MEPA) regulations and the scoping certificate, with a greater level of 
detail regarding certain issues to be developed in the FEIR. The certificate 
therefore states specific items that should receive greater attention or include 
more detail in the FEIR. The Secretary’s comment has been carefully re- 
viewed in the preparation of the FEIR. Specific comments are addressed be- 
low, and in more detail in appropriate chapters of the FEIR. 


The headings used below correspond to the headings used by the Secretary in 
her comments, and footnotes are as they appear in the Secretary’s Certificate. 
The text of the Secretary’s certificate is shown in plain text. The MBTA’s 
response is shown in italics and enclosed in [square brackets]. 
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CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 
ON THE 
SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT REPORT 


PROJECT NAME: Old Colony Railroad Rehabilitation 
Project 

PROJECT LOCATION: Greenbush Corridor 

FOEA NUMBER: 5840 

PROJECT PROPONENT: Massachusetts Bay Transportation 
Authority (MBTA) 

DATE NOTICED IN MONITOR: March, 22, L995 


The Secretary of Environmental Affairs hereby de- 
termines that the Supplemental Draft Environmental Impact 
Report submitted on the above project adequately and 
properly complies with the Massachusetts Environmental 
Policy Act. (MsGel. Ce. 30, SS. 61—624H) ih” and with its 
implementing regulations (301 CMR 11.00). 


The Greenbush Line Corridor project iS a component 
of the Old Colony Railroad Rehabilitation Project, which 
would provide commuter rail service or other transporta- 
tion improvements between Boston and a broad area of 
southeastern Massachusetts. The Old Colony Railroad Reha- 
bilitation Project is being reviewed under a special pro- 
cedure established by this office in conjunction with the 
MBTA, under the “Major and Complicated” provisions of the 
MEPA regulations (301 CMR 11.12). That procedure estab- 
lished a Citizens’ Advisory Committee (CAC), and has al- 
lowed a coorda&nated state and federal environmental re- 
view process. 


The Old Colony Rehabilitation project has a lengthy 
history. Restoration of rail service was committed to as 
part of the mitigation for the Central Artery/Tunnel pro- 
ject in Boston, and later incorporated in the State Im- 
plementation Plan (SIP). The initial Environmental Noti- 
fication Form was filed in 1986. The project was reviewed 
in its entirety in a Draft Environmental Impact State- 
ment/Report (DEIS/R) in 1990. Because the Greenbush Line 
Corridor component required additional environmental 
analysis in order to resolve a number of issues, it was 
separated from the other Old Colony lines (Main, Middle- 


‘Given that many commenters have urged me to either reject or 
approve the proposed project, I wish to make clear that I have 
no authority under MEPA to do so, and that this decision is not 
about “approving” the project or endorsing a particular alter- 
native. Nor does it mean that all of the information and 
analysis presented in the report is accepted as adequate and 
final. Being a draft, the report is necessarily incomplete and 
this Certificate explains what additional information must be 
developed. Generally, however, the report provides much of the 
information required by the regulations and by the earlier Cer- 
titicate, dated December 23, 1992, and as such it 1s found to 
be adequate. 

* Although the state and federal review process is coordinated, 
the documentation reguirements of the applicable state and fed- 
eral laws and regulations may differ for certain subject areas, 
such as historic and parkland resources. 
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borough, and Plymouth). Those lines were studied in a 
Final EIR in 1992 and currently are under construction. 


A Notice of Project Change was filed in September 
of 1992, which proposed a scope of work for a Supplemen- 
tal Draft Environmental Impact Report/Statement (SDEIS/R) 
for the Greenbush corridor. The Secretary’s Certificate 
on the Notice of Project Change was issued on December 
23, 1992 and finalized the scope. 


The comment period for the SDEIS/R has yielded an 
extraordinary number of letters from individuals, public 
officials and agencies, organizations, and businesses. 
Besides expressing support or opposition, many comments 
contain useful questions or comments that help focus the 
remainder of the aa ia and deserve thoughtful response 
in the final report. 


The Citizens Advisory Committee (CAC) for this pro- 
ject has devoted an immense amount of time guiding the 
preparation of environmental documents over a period of 
several years. I thank the members of the CAC for their 
efforts, as they have performed a difficult task under 
sometimes stressful conditions. I look forward to their 
continued assistance during the preparation and review of 
the SPHIS/R. 


General 


Adequacy of SDEIS/R and Focus of SFEIS/R. The 
SDEIS/R is generally responsive to the requirements of 
the MEPA regulations and the scoping certificate. I com- 
mend the proponent for the clarity of organization and 
presentation of the report. The impacts and mitigation 
analysis need to be developed to a higher level of de- 
tail, but it is appropriate to do so in the SFEIS/R, af- 
ter the preferred alternative has been selected. 


I concur with many of the commenters that there are 
a number of issues relating to the alternatives analysis 
that need to be (re)considered before the selection of 
the preferred alternative is finalized. I recommend that 
the proponent carefully consider the guidance provided 
below, as well as the comments, in making this decision. 
At the same time, I encourage the proponent to make this 
decision as soon as possible in order to meet the mandate 


>In addition to specific comments on the adequacy of the 
SDEIS/R analysis of the project alternatives and their environ- 
mental consequences, many commenters have raised issues con- 
cerning project costs and the effective use of public re- 
sources. While those issues are essential considerations in 
the public decision-making process, they are not matters on 
which I can require further analysis under MEPA, let alone ren- 
der a decision. On the other hand, cost considerations that 
influence the alternatives and/or mitigation analysis are 
within the scope of review and may require further evaluation 
as part of that analysis. 
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and bonetencll 4 that were incorporated in the SIP (and 
to allow the preferred alternative to be included in the 
regional Transportation Improvement Plan, as required). 
The SFEIS/R will have to revisit these issues, as well, 
and provide the additional information to support the se- 
lection of the preferred alternative. 


[During the summer and fall of 1995, following the issuance of the Secre- 
tary’s certificate, additional alternatives were examined prior to the determi- 
nation by the MBTA to pursue the at-grade restoration of commuter rail as 
the preferred alternative. The comments on the SDEIS/R were considered 
again at this point. Subsequently, the governor and MBTA Board of Directors 
selected the commuter rail, at-grade alternative as the locally preferred alter- 
native. The evaluation of alternatives process was documented in a report 
prepared by the MBTA in December 1995, 


This evaluation process included a feasibility study of a commuter rail termi- 
nal in an area of Rockland near the Route 3 and Route 228 interchange (Ac- 
cord Terminal), and a feasibility study of a guided busway in the Greenbush 
Corridor, in addition to the twenty-three transportation alternatives previ- 
ously identified in the SDEIS/R. The MBTA determined that nineteen of the 
twenty-five alternatives would not provide reasonable transportation services, 
and would not meet the objectives of the project, or would do so in a less 
complete manner than other alternatives under consideration. The remaining 
six alternatives were retained for consideration throughout the summer and 
fall review period. Subsequent to this 1995 report, the MBTA was asked by 
the Corps of Engineers to re-examine a southerly bypass option through 
Hingham and a new “combination” alternative, and these analyses were pre- 
sented to the Corps. A summary of each of the alternatives, along with a brief 
explanation of the reasons for dropping certain alternatives, is presented in 
Appendix A of the FEIR. The alternatives selected for further consideration 
for the selection of a preferred alternative are described in Chapter IT “Alter- 
natives Considered.” 


The Greenbush project will not meet the 1999 deadline established pursuant 
to the federal Clean Air Act for restoration of rail service (formerly, a 1996 
target had been established) due to delays arising out of the review process 
undertaken by the Corps and MHC. Since 1999, the MBTA has discussed 
with MEPA ways to mitigate air quality impacts as set forth by federal re- 
quirements, while efforts continue on environmental analysis, design and con- 
struction of the Greenbush Line. The anticipated opening date of the Green- 
bush Line is 2005. ] 


*n 1996 deadline for restoration of rail service Or, If Thar is 
not deemed to be feasible, a project providing equal or greater 
air quality improvement 
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Scope of Review. The 1992 Certificate established 
the scope of review for this project, including the 
evaluation of alternatives. This scope cannot be ex- 
panded at this stage to include new alternatives, as has 
been suggested, since this would render the review proc- 
ess too open-ended. To the extent new alternatives pre- 
sent themselves as obviously superior to those that have 
been reviewed thus far, I trust the proponent will not 
want to pass up the opportunity to improve on the pro- 
ject, and will present and evaluate such alternatives. 


Several commenters raise issues relating to inter- 
modal transportation planning. Although I cannot expand 
the scope of the alternatives analysis, I agree that a 
discussion of the proposed project in the context of in- 
termodal transportation planning would enhance the impact 
and mitigation analysis, both at the local level (e.g., 
optimizing pedestrian, bicycle and “high occupancy vehi- 
cle” (HOV) access to the project) and the regional level 
(e.g., optimizing the role of the project ina regional, 
intermodal transportation strategy). I recognize that 
the MBTA is not solely responsible for such planning and 
recommend consultation with other transportation agencies 
in this regard. 


[The Old Colony Railroad Rehabilitation Project, including the Greenbush 
Line component originated as part of the ongoing system planning process to 
mitigate highway traffic impacts and promote transit. The Greenbush Line is 
included in the Boston Metropolitan Transportation Plan, in the state’s miti- 
gation measures for Third Harbor Tunnel/Central Artery project, and as a 
component of the Old Colony Rehabilitation Project, is an integral part of the 
Clean Air Act State Implementation Plan. The MBTA has always maintained 
that the commuter rail project would be part of an intermodal system, encom- 
passing pedestrians, bicyclists, automobile drivers and passengers, and tran- 
sit riders. Each station site (except Cohasset Station, which was modified to 
prevent reasonable pedestrian and bicycle access at the specific demand of 
the Cohasset Selectmen) can be accessed by pedestrians and have space for 
“kiss and ride” passengers. Additionally, each station will have bicycle racks 
for those who wish to bicycle to the stations. The Greenbush Line will also 
afford connections to other parts of the MBTA system, including the Red Line, 
allowing passengers to make modal switches along their route. Additional 
information on these and related issues is included in the Executive Summary, 
Chapter I “Purpose and Need,” and Chapter II “Alternatives Considered.” ] 


Comments In addition to the issues raised in the 
remainder of this Certificate, issues raised by the com- 
menters must be addressed in the SFEIS/R to the extent 
they are within the scope of review. Because of the 
large number of comments, it 1s understood that providing 
individual responses is not feasible. Issues and re- 
sponses may be grouped. Responses should be organized 
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and presented, however,aAlin a manner that facilitates re- 
view by the commenters. Significant issues raised in 
the comments should be addressed in the main analysis, as 
well as the response to comments section. 


[Appendix C of this FEIR presents a summary and response to the more than 
2000 comments received concerning the SDEIS/R. The comments are organ- 
ized according to issue for review by the Secretary and the public. ] 


Alternatives Analysis. 


The alternatives analysis presented in the SDEIS/R 
does not yet provide a definitive answer as to which al- 
ternative will provide the greatest environmental benefit 
and/or have the least adverse impact on the environment. 
The report claims that the rail alternatives offer the 
greatest benefits in terms of reduction in vehicle trips 
or vehicle miles traveled, but also acknowledges they (in 
particular the “at grade” alternative) have the greatest 
potential for negative impacts (pages VI-29, 31). At the 
Same time, these alternatives carry the greatest cost, 
but the proponent believes they are also more cost-— 
effective, i.e. greater ridership will produce greater 
revenue to pay for the project. 


The comparison of alternatives in terms of environ- 
mental impacts 1S somewhat inconcluSive, in part because 


some information iS missing. For example, the report 
summarizes the results of a meso scale analysis but does 
not provide the analysis itself. The report addresses 


the air quality impacts from trains and boats, as well as 
vehicular traffic at stations or terminals, grade cross-— 
ings and affected intersections, but it is not clear 
whether or how these data were incorporated into the 
overall analysis, i.e. how complete the evaluation and 
comparison of impacts from various alternatives is. The 
analysis apparently does not include certain intersec-— 
tions that are affected by the project but where the pro- 
ponent believes mitigation can cancel the effect; those 
intersections and the impacts to be mitigated have not 
been identified. The preferable method is to compare all 
impacts from all alternatives, with and without mitiga- 
tion. This also allows a fairer consideration of the 
cost of mitigation as part of the overall project cost of 
each alternative. 


With respect to the boat alternatives, the propo- 
nent decided to eliminate the “feeder bus” component 
which the scoping certificate required to be evaluated, 
based on an analysis which it believes shows that such 
buses will have minimal ridership. This analysis is not 


>The FEIS/R on the Northeast Corridor Project, EOEA #9134, is 
an example of where this was done well. 
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convincing, as many of the comments make clear. In fact, 
many commenters are concerned that the potential rider- 
ship of feeder buses, and therefore the potential rider- 
ship for commuter boats (and perhaps the possible reduc-— 
£tion in automobile traffic) has been underestimated and 
may have biased the comparative analysis. I encourage 
the proponent to carefully revisit this analysis and to 
explore means by which a bus and boat alternative can be 
optimized, so as to make the comparison with rail alter- 
natives more convincing. Factors to be considered in- 
clude guality of equipment (boats or buses), frequency 
and reliability of service, pricing options, etc. 


Regarding the tunnel alternatives, I find that the 
report has generally provided sufficient information to 
understand their impacts as well as mitigative effect, 
compared to the non-tunnel alternative. The mitigative 
effect may have been understated if, as some commenters 
believe, the rail alternative has greater impact on his- 
toric resources than the report indicates. If a tunnel 
alternative were to be carried forward, additional infor- 
mation would be needed about handling and disposal of ex- 
cavate, and about impacts on Town Brook and associated 
wetlands. I recognize the recommendations of the CAC and 
the concerns expressed by many over the impacts from the 
“at-grade” alternative, but find that additional documen- 
tation is not needed for purposes of selecting an alter- 
native.” 


[FTA regulations developed under NEPA required the presentation of alter- 
natives in a draft EIS to be made in neutral terms, so the MBTA was prohib- 
ited from determining its preferred alternative in its SDEIS/R. At the current 
stage the FEIR does identify the preferred alternative and presents a clear 
discussion of the relative benefits and impacts compared to other alternatives. 
This is explained in Chapter IT “Alternatives Considered.” 


With respect to the Secretary’s comments regarding air quality, please see the 
Air Quality section of Chapter V “Environmental Consequences of the Alter- 
natives” and Appendix C “Response to Comments”. 


The MBTA and its consultants prepared a technical report on the subject of 
feeder buses in response to the comments received on the SDEIS/R. This re- 
port was reviewed with the CAC in order to clarify and alleviate concerns 
related to this subject. The results of this analysis are consistent with the 
analysis of feeder bus service that were reached in the SDEIS/R. This report, 
“Analysis of Feeder Bus Ridership,” is included in Appendix A of the FEIR. 


Regarding the Secretary’s comment that further analysis of tunnel options is 


not required, it should be noted that the MBTA nonetheless has reconsidered 
the tunnel options in the context of its consultations with the Massachusetts 
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Historic Commission, the Army Corps of Engineers, and others in connection 
with Section 106 of the National Historic Preservation Act. Among other 
things, an analysis of engineering feasibility of certain tunnel configurations 
through the Hingham Square area was undertaken, and consideration given 
to whether a tunnel option would mitigate or increase impacts on certain his- 
toric resources in Hingham. As a result of this reconsideration, a reduced- 
length tunnel (“underpass”) has been included as part of the selected project 
alternative. The results of the historic analysis are discussed further in Chap- 
ter VII “Coordination on Historical Impacts.” ] 


Transportation Impacts 


Ridership Projections. The SFEIS/R should respond 
to the comments and reevaluate ridership projections, in 
particular for the commuter boat options and feeder 
buses. Back-up information should be provided on the as- 
Sumptions used in modeling ridership, and on data 
sources. 


[The reevaluation of the ridership projections for the commuter boat and 
feeder bus options is explained in Appendix A of the FEIR. This appendix 
also includes the technical report prepared in response to concerns about the 
conclusions reached on feeder bus service, as discussed above. Ridership lev- 
els are discussed in detail in Chapter IV “Transportation Impacts.” ] 


Transportation Demand Management. Measures that 
will be taken to reduce single occupancy vehicle traffic 
at stations or terminals should be further evaluated. 
These should include pedestrian and bicycle access and 
facilities, and promoting the use of high occupancy vehi- 
cles. The feasibility of providing whistle stops close 
to high pedestrian traffic areas, such as villages, 
should be considered. 


[The descriptions of pedestrian and bicycle facilities at each station location 
are discussed in Chapter II “Alternatives Considered. ” 


Village center locations were an important consideration in the design and 
location of the station sites throughout the Greenbush Corridor. Examples of 
where these locations are being utilized include Weymouth Landing, East 
Weymouth, and the North Scituate stations. All of these stations are antici- 
pated to have a high number of pedestrian riders due to the density of resi- 
dential and commercial uses surrounding the three stations. 


Village center locations were also considered in other areas, particularly Co- 
hasset. The MBTA developed a plan for a Cohasset Village station, in the 
area of the former station site. However, the Cohasset Board of Selectmen 
officially requested that the MBTA drop the village station from consideration 
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in favor of the station location at Route 3A. The MBTA has chosen to respect 
the request of the town officials and is no longer considering the village sta- 
tion as an option. Station descriptions and plans are located in Chapter II 
“Alternatives Considered.” ] 


Freight. The SFEIS/R should discuss in greater de- 
tail the potential for future use of the line for carry- 
ing freight, and outline the transportation impact of 
such use. It should address the comments of the MWRA and 
the City of Quincy about potential conflicts with freight 
operations at Fore River and at Front Street/East Brain- 
tree. The potential for freight traffic must also be 
considered in terms of cumulative environmental impacts. 


[In response to the Secretary’s request, the MBTA conducted a more detailed 
analysis of the issue of rail freight. The MBTA has concluded, after careful 
analysis and discussions with appropriate parties, that it is extremely unlikely 
that there will be any demand for rail freight on the Greenbush Line beyond 
East Braintree due to a number of observations. The detailed discussion of 
freight railroad impacts is included in Chapter IV: “Transportation Impacts” 
of the FEIR. ]. 


Environmental Impacts 


Air Quality. The SDEIS/R must present more detail 
and background information on air quality impacts and ex- 
pected improvements, addressing the concerns noted above 
(under “Alternatives Analysis”) and in the comments. 
Consultation with the Department of Environmental Protec- 
tion(DEP)is recommended. 


[The MBTA agrees that more detail is necessary to provide a complete, accu- 
rate, and clear explanation of what air quality impacts or benefits may result 
from the Greenbush Corridor project. The analysis presented in the FEIR 
Chapter V (“Environmental Consequences”) presents additional analysis 
conducted after consultation with DEP and the federal Environmental Protec- 
tion Agency. This new analysis includes an assessment of emissions from 
trains, as well as automobiles. Emissions reductions that result from diver- 
sion of automobiles for commuting trips are a key factor relative to the ability 
of the Commonwealth of Massachusetts to achieve compliance with ozone 
standards under the Clean Air Act. Chapter V also describes the Department 
of Environmental Protection (DEP) responsibility and the role of the Green- 
bush Corridor Project in the State Implementation Plan (SIP). It also pro- 
vides an explanation of how corridor transit ridership is the measure of con- 
tribution to the SIP, and compares transit ridership. | 


Noise and Vibration. The use of Lg, aS a noise de- 
Scriptor for residential areas remains an issue, espe- 
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cially in areas where noise may be at a level where miti- 
gation is appropriate. The SFEIS/R should present a noise 
impact analysis that also uses Ina, or Single event sound 
levels for the areas where Lg, is used in the SDEIS/R. In 
addition, a “worst case” analysis should be done for the 
impacts from train warning signals: the use of standard 
train-mounted horn and whistle-warning systems should be 
assumed, unless the MBTA can provide written commitment 
from the appropriate regulatory agencies that the proposed 
alternatives systems described in the SDEIS/R will be per- 
mitted. Concerns about potentially greater impacts on 
historic resources should be addressed, and the feasibil- 
ity and effectiveness of mitigation reconsidered, in re- 
sponse to comments. Potential noise impacts from the lay- 
over facility alternatives also should be reevaluated, in 
particular the impact of noise on recreational activities 
in the North River area. 


[The noise assessment approach included in the SDEIS/R was based on meth- 
ods described in the Methods and Results Report for the Old Colony Railroad 
Rehabilitation Project (May 1989). The procedure involves noise predictions 
based on the system characteristics of each alternative. Typical maximum 
noise levels (Ling) generated by each type of system under different operating 
conditions are provided in the FEIR Chapter III “Potentially Affected Re- 
sources in the Corridor” (and were also included in the SDEIS/R). 


For the FEIR, the noise impacts were recalculated, using the methods and 
standards presented in the Federal Transit Administration guidance document 
on assessment of noise and vibration impacts, which was published after the 
SDEIS/R came out (Harris, Miller, Miller, and Hanson: “Transit Noise and 
Vibration Impact Assessment” Office of Planning, Federal Transit Admini- 
stration, April 1995. Document DOT-T-95-16). Noise measurements were 
taken at 41 sites within the Greenbush corridor in order to establish typical 
ambient noise levels over the full range of conditions in the corridor. The 
determination of noise impacts are based on a “sliding scale” according to 
specific estimates of existing community noise levels. Detailed information 
about noise conditions and noise analysis methods can be found in Chapter III 
“Potentially Affected Resources in the Corridor,” Chapter V “Environmental 
Consequences of the Alternatives,” and the support document “Analysis of 
Noise and Vibration Impacts.” The MBTA has taken into consideration the 
concerns over various noise descriptors, and has concluded that Lay is the 
nationally-accepted noise measure for assessment of environmental noise 
from transit projects, and that Ling, does not have accepted impact criteria, 
and in fact does not satisfy state and federal requirements that the environ- 
mental analysis measure cumulative impacts. Nevertheless, for information 
purposes, the Lina, impact is shown for affected properties. ] 


Water Resources. The SFEIS/R should provide addi- 
tional detail concerning wetlands, waterways, and flood- 
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plain impacts. Areas of concern include proposed work 
along the rail right-of-way (including bridge and culvert 
work), at Stations, near tunnels, and at the layover fa- 


cility alternatives. Impacts should be quantified, anda 
functional analysis performed for wetland areas where al- 
teration is proposed. If wetland replication is pro- 


posed, the locations of the areas to be altered and the 
proposed replication areas should be described and shown 
on a map. Compliance with the performance standards of 
the Wetlands Protection Act, the Clean Water Act, and Wa- 
ter Quality Certification regulations should be demon- 
strated, as well as consistency with coastal zone manage- 
ment policies. Consultation with DEP and other agencies 
with jurisdiction is recommended. 


Additional information should be provided on pro- 
posed storm water management plans for station/terminal 
Sites and parking lots, layover facilities, and the rail 
right-of-way. This should include proposals to implement 
Best Management Practices, Pollution Prevention Plans for 
the construction phase and spill response/emergency plans 
for hazardous materials. 


For water supply wells and surface sources in the 
vicinity of any proposed facilities, additional informa- 
tion should be provided concerning their watersheds or 
zones of contribution, and any potential impacts from the 
proposed project. Of particular concern are water sup- 
plies in the towns of Cohasset and Scituate. The MBTA 
should consult with DEP on ways to reduce or mitigate im- 
pacts on water supply resources. 


[More detail concerning wetlands, waterways, and floodplain impacts is in- 
cluded in this FEIR as part of the Army Corps of Engineers 404 permit appli- 
cation. This application is included as a support document to the FEIR. Ad- 
ditional information on storm water management is included in Chapter V 
“Environmental Consequences of the Alternatives.” The MBTA recognizes 
the concern for water supply wells and surface sources in the vicinity of the 
project. The MBTA will comply with the DEP Storm Water Management Pol- 
icy in order to avoid any impacts on water supply resources. This is ex- 
plained fully in the support document “Analysis of Wetlands Impacts.”  ] 


Historic and Archaeological Resources. The com- 
ments of the Massachusetts Historical Commission and oth- 
ers commenting on the impacts of the “rail at grade” al- 
ternative on historic resources indicate that alternative 
may have difficulty meeting the standards of the federal 
Section 4(f£) and Section 106 review. Under state regula- 
tions, the inventory of impacted resources and need for 
mitigation should be reconsidered in response to the com- 
Mens. 
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[Coordination between MBTA representatives, MHC, the Army Corps of En- 
gineers, the Advisory Council on Historic Preservation, and others has been 
documented as part of the Section 106 consultation process. The results of 
this consultation (as of the date of the preparation of the FEIR), including the 
signed Programmatic Agreement, is included in Chapter VII “Coordination 
on Historical Impacts.” 


Section 4(f) is a provision of federal law that pertains only to projects that 
receive federal transportation funding. Because this project is proceeding 
without federal funding, this provision is not relevant. The funding issue is 
discussed further in Chapter I “Purpose and Need”. Nonetheless, other pro- 
visions of federal law -- in particular, Section 106 of the National Historic 
Preservation Act -- provide special consideration for historically significant 
properties. The U.S. Army Corps of Engineers, the chief permit-granting fed- 
eral authority on the Greenbush Corridor Project, is subject to Section 106 
and has conducted a full review of historic impacts in consultation with state 
and local historical agencies, as provided for under Section 106. ] 


Safety. Safety issues at grade crossings and along 
the right of way should be discussed, as well asS measures 
that will be taken to reduce safety impacts, such as pub- 
lic education, should be described. A fencing policy 
should be developed and presented. 


[The MBTA is very concerned about safety issues, and included in both the 
SDEIS/R and FEIR is a discussion of safety issues and the MBTA fencing pol- 
icy. As part of the planning and mitigation process for the Greenbush Line, 
the MBTA has discussed safety concerns with the communities in the corridor. 
Additional information is included as Appendix D, which consists of 11x17 
inch plans that show the location of fencing locations and grade crossing de- 
signs. A text discussion of the safety issues is in Chapter V “Environmental 
Consequences of the Alternatives.” ] 


Cumulative Impacts. Cumulative impacts on communi- 
ties from all aspects and phases of the project must be 
addressed and appropriate mitigation measures presented. 
Particular attention should be paid to “hot spot” loca- 
tions where impacts are especially likely to combine and 
affect sensitive populations or resources. Of particular 
concern are impacts related to grade crossings, stations, 
and layover facilities. 


Consistent with full build-out impact analysis 
requirements for commercial development, the SFEIS/R must 
consider the likelihood of freight train traffic, even 
though the MBTA would not be the proponent for such use, 
and evaluate the potential cumulative impacts on the en- 
vironment.” 
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[The evaluation of cumulative impacts on communities, including the method- 
ology used to assess cumulative impacts within each impact category, is dis- 
cussed in Chapter VI “Evaluation of Alternatives.” 


The MBTA conducted a more detailed analysis of the issue of rail freight, as 
mentioned earlier in the “Freight” section. The MBTA concluded, after care- 
ful analysis and discussions with appropriate parties, that is extremely 
unlikely that there will be any demand for rail freight on the Greenbush Line 
beyond East Braintree. After careful review with the railroads and the ship- 
pers involved, the project as designed will not have any significant negative 
impacts on current and anticipated rail freight in Braintree and Quincy. For 
current information, a detailed discussion of freight railroad impacts is in 
Chapter IV “Transportation Impacts of the Alternatives.” Based on this 
analysis, the speculations about future freight use or impacts on current 
freight operations are not “reasonably foreseeable” and therefore are not 
appropriate for inclusion in the analysis of cumulative impacts or as secon- 
dary impacts, according to federal and state laws and regulations. ] 


Section 61 Finding/Mitigation. 


The SFEIS/R should include a separate chapter that 
summarizes mitigation measures. That chapter must in- 
clude a Draft Section 61 Finding for all state permit ar- 
eas. The Draft Section 61 Finding should contain clear 
commitments to mitigation, an estimate of the cost and 
funding source for each proposed mitigation measure, and 
identification of the parties responsible for funding 
and/or implementing each mitigation measure, and a sched- 
ule for implementation of the mitigation. 


[A separate chapter that summarizes the mitigation measures and presents 
adDraft Section 61 finding is included in the FEIR. Chapter VIII “Proposed 
Section 61 Finding” follows the form of mitigation plans that were prepared 
for the Greenbush towns. ] 


Circulation. 


The SFEIS/R should be circulated to the individu- 
als, agencies, and groups listed in the SDEIS/R distribu- 
tion list. Additional copies should be made available to 
each public library on that list and to local planning 
Ori LtCcrals. 


[The FEIR will be printed and placed in libraries and other key locations. An 


electronic (CD-ROM) version will be sent to the individuals, agencies, and 
groups listed in the SDEIS/R and to anyone else who requests one. | 
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COMMENT OF THE CITIZENS ADVISORY COMMITTEE 


The Citizens Advisory Committee was reactivated by the Secretary of Envi- 
ronmental Affairs in the Certificate of the Secretary of December 23, 1992. 
The CAC was created under a provision of the state environmental review 
regulations for major and complicated projects, and provides the Secretary 
with assistance in review and evaluation of the environmental impact assess- 
ment for the project. 


The 18 members of the Citizen's Advisory Committee are: 


James Clarke Alexander Macmillan 
Richard Cook Janet Murray 

Terry Fancher Brian Noble 

Ed Fegreus Joseph Norton 
Martha Gjesteby Susan Phippen 
William Grimes Richard Prone 
Thomas Gruber Katharine Reardon 
Gregory Guimond William Reed 
Michael Lang Jonathan Warner 


The Committee has met periodically throughout the development of the Final 
Environmental Impact Report to discuss the environmental impacts of the 
project and to review the report material as it was prepared by the Massachu- 
setts Bay Transportation Authority. In total, 18 meetings of the Citizens Ad- 
visory Committee were held to review the SDEIS/R and at least 12 meetings 
were held to review the FEIR, in addition to numerous meetings held from 
1995 to 1997. 


In January 2001, the committee was provided with review copies of the FEIR, 
and was invited to prepare a comment statement. The MBTA allowed total of 
four months for the CAC to complete this task before the scheduled filing of 
the FEIR. (The Massachusetts Environmental Policy Act and supporting regu- 
lations 301 CMR 11.12 (3)(e) require that the CAC be given 30 days to com- 
ment before the filing of the FEIR.) If the CAC comment is completed before 
the filing of this FEIR, the comment will be reproduced on the following 


pages. 
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GREENBUSH CITIZENS ADVISORY COMMITTEE 


Executive Office of Environmental Affairs 


May 18, 2001 


Bob Durand, Secretar : 
Executive Office of Environmental Affairs 
251 Causeway Street 

Boston, MA 02114 


Kevin Sullivan, Secretary 
Executive Office of Transportation 
10 Park Plaza. 

Boston, MA 02116 


Dear Secretaries Durand and ~ullivan: 


Enclosed please find the 30-page Comment of the Greenbush Citizens Advisory 
Committee on the Draft Final Environmental Impact Report prepared by the MBTA . 


You will note that of the 18 members of the Committee, 11 deemed the DFEIR 
“inadequate”, 2 characterized i itas “incomplete” and 5 fel that the document was 


vadequate” at this time. 


Also enclosed is “Appendi ix E” outlining the modifiéd shallow-cut alternative for 
Weymouth Landing, which, at the request of Braintree and Weymouth representatives, 
the Committee vored unanimously to propose for inclusion in the DFEIR. 


On behalf of the entire ( Committee, lease a accept our thanks for pranting us the 
opportunity to assist in the environmental review of this project. : 


Sincerely yours, oe _ 
/ ‘ L a 
7 . _ | - . 


Joseph Norton, Chairman 


cc: Jay Wickersham. Director, MEPA - 
Mindy Lubber, Acting Reg. Admin., EPA ~ 
Christine Godfrey, Dir. Env. Review, ACOE 


GREENBUSH CITIZENS ADVISORY COMMITTEE 


Executive Office of Environmental Affairs 
May 21, 2001 


Bob Durand, Secretary 

Executive Office of Environmental Affairs 
251 Causeway Street 

Boston, MA 02114 


Dear Secretary Durand: 


We, the members of the Citizens Advisory Committee appointed by you to review that 
Draft Final Environmental Impact Statement (DFEIR), herewith submit to you our 
Comment pursuant our responsibilities under the regulations of the Massachusetts 
Environmental Policy Act.’ 


This Comment represents the consensus view of the CAC majority, supplemented by the 
views of others concurring with, or dissenting from, all or part of our majority comment. 


'301 CMR 11.09 (3) Citizens Advisory Committee. When establishing or modifying a Special Review 
Procedure, the Secretary shall ordinarily (in the case of a Project undertaken by an Agency) or may (in the 
case of a Project undertaken by a Person) establish a CAC to assist in reviewing the Project. 

(a) Membership of CAC. The CAC shall ordinarily consist of at least ten Persons appointed by the 
Secretary. The Secretary shall solicit nominations for the CAC when announcing its establishment or 
modification in the Environmental Monitor from those individuals and entities whose interests are 
affected by the Project, including any neighbor, neighborhood association, ad-hoc committee, business or 
non-profit organization, Agency, Federal, municipal, or regional governmental entity, or other 
organization. The Proponent shall be entitled to one representative on the CAC. The membership of the 
CAC shall be diverse in affiliation and experience and fairly represent a range of viewpoints. 

(b) Role of CAC During Special Review Procedure. The CAC shall ordinarily participate in the Special 
Review Procedure by advising in the Secretary's establishment of the Special Review Procedure and 
review of review documents called for in the Special Review Procedure, and in the Proponent's review of 
detailed scopes of service for the consultant and preliminary review of the consultant work product. 

(c) Meetings of CAC. The CAC shall establish its own schedule of meetings. The CAC may establish 
working groups on particular aspects of the Project or issues within the Scope. The CAC shall be entitled 
to meet monthly with the Proponent and its consultants and shall be kept informed of progress on any 
review document called for in the Special Review Procedure. The CAC may direct questions concerning the 
Special Review Procedure to the Proponent or the Secretary. 

(d) Staff for CAC. The Secretary may require the Proponent to provide staff support to the CAC such as 
secretarial services, keeping of minutes, mailings, and arrangement of meetings. In the case of a Project 
undertaken by an Agency, the Secretary may require the Proponent to transfer funds to assist the 
Secretary in maintaining the CAC. 

(e) Document Review by CAC. The Proponent shall ordinarily submit a draft of any review document 
called for in the Special Review Procedure to the CAC at least one month prior to filing the review 
document with the Secretary. The CAC may suggest changes or additions to the review document prior to 
the Proponent filing the review document with the Secretary. The CAC may file its comments with the 
Secretary prior to or when the Proponent files the review document with the Secretary. The CAC shall 
present a consensus 1n its comments to the extent to which its members have reached a consensus, 
although it may present the diverse views of its members when consensus has not or cannot be attained. 
The Proponent shall distribute any comments of the CAC or its members with the filed review document, 
provided that the CAC or its members file the comments with the Secretary prior to the Secretary 
publishing notice of the availability of the filed review document in the Environmental Monitor. 


Introduction: 


The Greenbush Line Corridor Project is a component of the Old Colony Railroad 
Rehabilitation Project (EOEA No. 5840), which is intended to provide heavy diesel rail 
service or other transportation improvements between Boston and both the South Shore 
and other areas of Southeastern Massachusetts. The project has a lengthy and controversial 
history. 


It had its origin in a 1984 feasibility study, prepared by the MBTA, concluding that service 
on all three lines of the former Old Colony Railroad (Plymouth, Middleboro and 
Greenbush) could be restored for approximately $67 million in 1984 dollars, of which 
$20.1 million represented the marginal cost of Greenbush. 


The initial Environmental Notification Form was filed in 1986, and the project was 
reviewed in its entirety in a Draft Environmental Impact Statement/Report (DEIS/R) in 
1990. The draft concluded that the entire Old Colony project could be built for $575 
million, with the marginal cost of Greenbush estimated at $128 million in 1995 dollars. 
The great bulk of negative comments received on the draft raised environmental concerns 
relating to the proposed Greenbush line. 


In his August, 1990 Certificate on the draft, then-Secretary of Environmental Affairs John 
DeVillars noted that the Greenbush line “involves the greatest level of impact in many 
ways’, including the large number of grade crossings, historic impacts, noise and vibration, 
and community disruption. He asked, “that the FEIR/S explore additional alternatives for 
this portion of the project, prior to the selection of a preferred alternative.” 


Acting on Secretary DeVillars’ request, and recognizing that the Greenbush component 
would require extensive additional environmental analysis, the MBTA separated it out 
from the other Old Colony lines (Main, Middleboro and Plymouth). Greenbush was now 
to be the subject of a “supplemental environmental document which will address the 
comments raised”, including “the necessary reviews of historic structures.” The other lines 
were studied in a 1992 FEIR and were eventually built, utilizing primarily federal funds. 


Thereafter, a Notice of Project Change was filed, which proposed a scope of work for a 
Supplemental Draft Environmental Impact Report/Statement (SDEIR/S) for the 
“Greenbush corridor”. Then-Secretary of Environmental Affairs Susan Tierney issued a 
Certificate on the Notice in December 1992, directing that the SDEIR/S “build on the 
framework of the previous Old Colony Draft EIR/S” and respond to all issues raised 
earlier. The MBTA was told to study a range of transportation alternatives in addition to 
heavy diesel rail, specifically including expanded commuter boat service utilizing “reason- 
able new vessel technologies and operating systems”. A new CAC was appointed to serve 
“for the duration of the review for the Greenbush Corridor”. Half of the currently serving 
CAC members were appointed at that time. 


The SDEIR on the Greenbush line corridor project was subsequently presented to us for 
review. By this time, the estimated cost of restoring rail service on the Greenbush line had 
risen to $214.9 million in 1997 dollars. In April 1994, the CAC issued an essentially 
unanimous Comment raising various concerns relating to noise and vibration, the impacts 
of at-grade rail on Hingham Square, the danger of grade crossings and the inadequacy of 
the parking lots proposed, and further urged that if rail service was to be restored that 
“Alternative 6A” be selected, under which a rail tunnel would be constructed beneath 
Hingham Square in the Lincoln National Register Historic District. 


Thereafter, perhaps in response to the CAC Comment, the MBTA undertook additional 
studies of alternatives outside the MEPA process, including consideration of a so-called 
Guided Busway, and did not immediately seek either a public hearing on the SDEIR ora 
Certificate from the Secretary as to its adequacy. Nearly a year later, following the 1994 
gubernatorial election, the MBTA decided to press forward, and the CAC was asked to 
produce a new, updated Comment. In February 1995 the CAC did so. A majority still 
endorsed the selection of “Alternative 6A”, and also urged the Scituate Landfill Alternative 
for the Greenbush station and layover facility.’ 


On this occasion, however, four of the 17 CAC members dissented, based in part on their 
dissatisfaction with the adequacy of the additional study of alternatives undertaken after 
the initial April 1994 CAC Comment. The dissenters expressed concerns about “the 
impacts of commuter rail on public safety, noise and vibration, wetlands, the flow of traffic, 
and historic properties and ... the huge financial expense of each commuter rail 
alternative.” They called for further study of “a non-rail multi-modal alternative” which, in 
their view, “could provide a level of service approaching, or even exceeding, that predicted 
for the commuter rail alternatives, but without the harsh environmental impacts and at 
significantly less cost.” By now the estimated cost of Greenbush rail restoration had been 
revised upwards once again, to $285 million, with an indication that federal funds would 
not be utilized. 

In June 1995, then-Secretary of Environmental Affairs Trudy Coxe issued her certificate on 
the SDEIR, taking note that “the comment period has yielded an extraordinary number of 
letters from individuals, public officials and agencies, organizations and businesses”, and 
explaining that while many commenters had urged her to reject the project, the only 
options open to her were to deem the environmental review adequate or inadequate at that 
stage. She went on to find that the SDEIR “adequately and properly complied” with the 
MEPA regulations for such a preliminary document. 


2'The Committee stated that “(w)e believe that the value of protecting the North River from aesthetic and other 
impacts and the additional benefits of completing the closure of the Scituate landfill far outweigh the value of 
impacts to the wetlands affected by the Scituate landfill terminal station and layover alternative. We therefore 
earnestly seek your support for this alternative.” 

3“... (This decision is not about ‘approving’ the project or endorsing a particular alternative. Nor does it mean that 
all of the information and analysis presented in the report is accepted as adequate and final. Being a draft, the 
report is necessarily incomplete and this Certificate explains what additional information must be developed.” 


Secretary Coxe went on to list a range of issues on which “analysis needs to be developed to 
a higher level of detail” in the Final EIR.* Those issues included the following: 


1. Project costs, “to the extent that cost considerations influence the alternatives and/or 


mitigation analysis”;’ 


2. Consideration of additional alternatives, “to the extent (they) present themselves as obviously 
superior to those that have been reviewed thus far”; 


3. A discussion of the project “in the context of intermodal transportation planning” in order to 
(<9 ° oe ° . 99 
enhance the impact and mitigation analysis”; 


4. The draft did not provide “a definitive answer as to which alternative will provide the 
greatest environmental benefit and/or have the least adverse impact on the environment.” The 
Secretary noted that the draft claims the rail alternative offer(s) the greatest benefit in terms 
of reduction in vehicle trips or vehicle miles traveled, but “acknowledges they (in particular 
the “at grade’ alternative) have the greatest potential for negative impacts,” and further, that 
while the rail alternatives will produce the greatest ridership, they will do so at a 
considerably higher capital cost; 


5. The comparison of alternatives was “somewhat inconclusive” in that “it is not clear how 
perceived impacts and proposed mitigation related to each other. “The preferred method is 
to compare all impacts from all alternatives, with and without mitigation. This also allows a fairer 
consideration of the cost of mitigation as part of the overall project cost of each 
alternative’ ; 


6. The MBTA was encouraged to “revisit the analysis” of the commuter boat option, 
“explor(ing) means by which a bus and boat alternative can be optimized, so as to make the 
comparison with rail alternatives more convincing’ ; 


7. In response to criticism that ridership projections for the commuter boat and feeder bus 
options were understated, the MBTA should provide “back-up information on the 
assumptions used in modeling ridership and on data sources”; 


8. The potential for freight traffic “must be considered in terms of cumulative environmental 
impacts”; 


9. Air quality impacts must be addressed in greater detail, particularly in light of various 
criticisms made by members of the public and the suggestion - made earlier - that the 
alternatives should be compared as they create greater or lesser such impacts; 


* For reasons not apparent to us, the document upon which we are now asked to comment is called a “Final 
Environmental Impact Report”, whereas Secretaries Tierney and Coxe called for preparation of a “Supplementary 
Environmental Impact Report.” 

> The Draft FEIR currently before us estimates that the capital cost for restoring service on the Greenbush line will 
now approximate $408 million, with costs estimated “at the mid-point of construction”, and asserts that “a capital 
cost of $410 to $512 million ... would be justified” as compared with “the capital investment for each auto-mobile 
commuter to the downtown Boston area.” See FEIR p. VI-12. The project will be built entirely with state funds. 


10. 


Tl, 


12. 


13. 


14. 


Noise and Vibration impacts should be reevaluated, since “the use of Ly, as a noise 
descriptor for residential areas remains an issue, especially in areas where noise may be at a 
level where mitigation is appropriate,” and “concerns about greater (noise and vibration) 
impacts on historic resources should be addressed, and the feasibility and effectiveness of 
mitigation reconsidered”; 


More detail with respect to wetland, local water supply, waterway and floodplain impacts of the 
diesel rail alternative, along the rail right-of-way, at station sites, and at the location of any 
layover facility; 


The historic and archeological resource analysis should be reconsidered, with an appropriate 
inventory of impacted resources prepared and the need for mitigation determined, in 
response to numerous comments on the draft; 


Safety issue at grade crossings should be dealt with in greater detail; 


And finally, “Cumulative impacts on communities from all aspects and phases of the project 
must be addressed and appropriate mitigation measures presented”, particularly at 
locations where “impacts are especially likely to combine and affect sensitive populations or 
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resources. Of particular concern are impacts related to grade crossings, stations, and 
layover facilities.” 


Conclusion: 


In reviewing the Draft FEIR, the supplementary documents referenced therein, and the 
entire record, we have been particularly mindful of our obligation to determine the 
extent to which the Draft FEIR answers the questions, deals with the issues and resolves 
the inadequacies of the SDEIR as identified by then-Secretary Coxe in her June 1, 1995 
Certificate. 


We are cognizant of the fact that the role of the Secretary under 301 CMR is somewhat 
limited: he is only empowered to determine that a Draft FEIR is adequate or 
inadequate. Moreover, he must deem the FEIR adequate “even if certain aspects of the 
project or issues require additional analysis of technical details”, provided - (1) that he 
“finds that the aspects and issues have been clearly described and their nature and 
general elements analyzed in the EIR or during MEPA review”; (2) that “the aspects and 
issues can be fully analyzed prior to any Agency issuing its Section 61 Findings”; and (3) 
that “there will be meaningful opportunities for public review of the additional analysis 
prior to any Agency taking Agency Action on the project.’”° 


Data in the Draft FEIR clearly acknowledge, in the chapter evaluating alternatives, that 
the non-rail alternatives have a less adverse impact on the environment. However, this 
very significant finding is not, in our judgment, given sufficient weight in the Draft as a 
whole. 


On balance, Secretary Durand, we conclude that we would be derelict in our duty under 
the law if we were to find the Draft FEIR adequate at the present time. For reasons 
stated hereafter, we RECOMMEND that you deem the FEIR incomplete and 
inadequate, pursuant to 301 CMR 11.08 (8)(c)(2), and direct that such additional studies 
be undertaken and analysis performed as you may direct in order to comply with the 
letter and spirit of the MEPA regulations. 


We also urge you to require that after such studies have been undertaken and analysis 


performed they should be presented to the CAC for further comment prior to the 
issuance of any Section 61 Findings or the taking of Agency Action on the project. 


6 See 301 CMR 11.08 (8). 


Design of significant project elements is unfinished, and other important issues are 
unresolved: 


MEPA regulations do not require that all “technical details” be worked out prior to the 
submission of an FEIR. However, there are - or ought to be - limits to this loophole or 
exception, in our opinion. CAC members Susan Phippen and James Clarke make this 
point in their separate comments, asking you to deem the Draft “incomplete” because 
significant design elements that are, or may be, contemplated, have not been adequately 
reviewed. 


1. Project Costs: Former Secretary Coxe rightly ruled that Project costs, to the extent that 
cost considerations influence the alternatives and/or mitigation analysis, are relevant. 
Costs of each and every alternative must be clearly spelled out, based on a realistic and 
reasonably complete analysis. This has not been done. 


2. Layover site: The MBTA has not determined, finally, where the layover facility will be 
located in Scituate. Either alternative will have severe, adverse environmental 
consequences. The dollar cost of the alternative locations may differ widely, substantially 
affecting the overall cost of the heavy diesel rail alternative. 


3. Four-quadrant gates: The MBTA has not committed, to the satisfaction of the CAC 
majority, to the utilization of four-quadrant gates as the safety mechanism of choice at the 
many grade crossings along the Greenbush line. This is a substantial mitigation issue that 
remains unresolved. 


4. Weymouth Landing grade separation: The ongoing discussions between the MBTA and the 
towns of Braintree and Weymouth about a major design change in the project in the 
vicinity of Weymouth Landing have not yet borne fruit. The Towns have jointly proposed 
what they call “the Modified Shallow Cut Alternative” which, in their view, will “be most 
able to minimize and mitigate potential environmental impacts of the Greenbush line as it 
traverses Weymouth Landing. This discussion has taken place outside the CAC, and the 
FEIR does not address the technical constructability, the environmental impacts, or the 
financial feasibility of this alternative, which ought to be done before the design is 
characterized as “final”. 


What the MBTA is proposing, in effect, is to submit a “process FEIR” - analogous to the 
“Process Agreement” promulgated by the Army Corps of Engineers for handling historic 
impacts. We suggest that it is inappropriate and unnecessary to postpone resolution of 
important issues, and the design of important elements of the project, until after the FEIR 
is submitted to the CAC for its review, to the Secretary, and to the general public for 
comment. 


Purpose and need: 


The MBTA’s explanation of the “purpose” of the heavy diesel rail project, and of why 
there isa “need” for it, points to certain existing conditions: (1) there is congestion on a 
number of main highways including Rte. 128/95, Rte. 3, and the Southeast Expressway; 
and (2) the existing public transportation facilities are reaching full capacity. 


However, the MBTA goes on to make a seemingly contradictory argument that the 
Greenbush Line is necessary in order to help insure that an even larger workforce is 
capable of accessing the “Downtown Boston” area, in order to insure the health of the 
inner core business district. These arguments are confusing and troubling to us, as 
representatives of the people presumably to be “served” by the project. 


The MBTA’s apparent assumption is that the interests of “Downtown Boston” are 
paramount, and that core businesses in the central city can only remain healthy if an ever- 
increasing number of tall office buildings are built, and an ever-increasing number of 
workers are imported - over larger and larger distances - to fill them. The MBTA makes this 
argument at a time when South Shore cities like Quincy and Brockton, are having a 
difficult time keeping their downtown business areas alive. 


The “needs” section of the FEIR would have us believe that if the Greenbush diesel rail 
line is built - but in no other instance - the congestion on the Southeast Expressway will be 
eliminated or noticeably reduced. However, the vast majority of traffic coming down the 
Southeast Expressway comes from communities already serviced by public transportation 
or which Greenbush will not serve. The number of automobiles passing through the 


“Braintree split”, for example, will be reduced by only a tiny number - fewer than 400, by 
the MBTA’s own data. 


An important “ purpose” of the project is to “reduce fuel consumption and air pollution 
from automobiles”. As we note elsewhere, the EPA, without conducting an independent 
inquiry but merely accepting data supplied by the MBTA, has said that the impact of the 
train on air pollution is, at best, almost neutral, and in some respects actually adds to the 
level of pollution. 


Other EPA documentation in the record shows that large transit projects such as this, will 
only result in a 1 to 2 percent reduction in pollution levels, and are not a cost effective way 
to reduce pollution. The EPA cites transportation projects in Washington D.C., Baltimore, 
and Atlanta in order to prove this point. 


Additionally, the documentation shows that air pollution will continue to be reduced - 
based on new automobile technology alone - to a far greater extent than with the 
introduction of heavy diesel rail, even assuming improvements to diesel efficiency that have 
not yet been made and which will not be in place for decades - if ever. 


Finally, the FEIR also states that a “purpose” of the project is to “ provide services that are 
cost-effective by maximizing the use and capacity of existing facilities and maximizing the 
natural advantages each mode of transportation within a multi-modal approach to 
transportation improvements’. Unfortunately this principle has been faithfully followed 
with respect to heavy diesel rail, but not to express busses or to the commuter boat options. 


The FEIR fails to adequately recognize, in this regard, that the coastal communities are 
uniquely situated to take advantage of an expanded commuter boat option, in conjunction 
with other improvements. 


Analysis of Alternatives: 


Diesel rail is the most costly, environmentally damaging alternative. In the view of many, 
the MBTA’s analysis of alternatives is deeply flawed and needs to be redone. It is beyond 


challenge that heavy diesel rail is more costly, and more environmentally damaging, by 
several orders of magnitude - even by the MBTA’s own assessment - than any alternative 
transportation improvement. For this reason, the MBTA bears a particularly heavy burden 
if it is to justify the imposition of its preferred alternative on the South Shore’s coastal 
communities. To the extent that the MBTA has understated either costs or environmental 
impacts, this burden becomes ever greater. 


Alternatives inadequately considered: Realistic alternatives to Greenbush were ignored by 
the MBTA. When doing a feasibility study, for instance, the first question usually asked is 
whether the existing system can be expanded to achieve the objectives identified. This is 
usually the option with the least expense, the quickest to implement, with the least 
incremental environ-mental impact, since most of the impacts already occur under existing 
Operations. 


For example, the MBTA’s consideration of a multi-modal alternative - repeatedly urged on 
it by others, including Secretary Coxe, the ACOE and the EPA, was grudging, superficial, 
and seemingly designed for failure.’ Secretary Coxe specifically stated that the MBTA 
should “explore ways in which the bus and boat systems can be optimized so as to make the 
comparisons with rail more convincing.” 


Furthermore, the MBTA did not take into account that if diesel rail traffic from 
Greenbush is added to the main Old Colony line, there will be little room to expand 
capacity for the landlocked communities currently served by the Plymouth and Middleboro 
branches. 


7 In its analysis of potential commuter boat service to Scituate, undertaken outside the formal environmental review 
process, the MBTA proposed (for $80 million) the use of expensive, unnecessarily powerful (and polluting) 50-knot 
vessels, and added in the full cost of dredging and seawall construction. The Town of Scituate estimated that that 
adequate service could be launched for $6 million. The MBTA also claimed that expanded bus service, to be effective, 
would require an additional HOV lane, and attributed the entire $200 million estimated cost thereof to Greenbush 
corridor busses. 


Modeling approach criticized: Further there are serious modeling problems in the 
MBTA’s analyses of the ridership potential of alternatives. These problems have been 
pointed out by Louis Berger and Associates who did an independent analysis of the 
MBTA’s ridership modeling for the Army Corps of Engineers. Assumptions about 
ridership go to the heart of the MBTA’s case for Greenbush. Yet the flaws in the MBTA’s 
analyses were never corrected by the MBTA. Here are some examples pointed out in the 
Berger Report: 


e “The commuter rail travel demand model is not sensitive to variables such as frequency of 
setvice, fares, parking availability and cost, ease of access to stations, competing modes, 
setvice at the destination and the socioeconomic characteristics of the riders. Standard 
mode split models consider these variables as part of their analysis... 

e The rail station mode of access model has no impact on the estimate of rail line patronage. 
The access model only estimates the percent of passengers that will arrive by walk, kiss and 
ride, and drive and park. Feeder bus systems are not part of the model set and the quality 
of access is not considered. Passenger forecasting for the rail line is totally independent of 
the rail access model. Standard mode split model sets consider access to and from the 
transit stations as an important variable when estimating ridership. 

e The commuter rail line model as currently designed cannot estimate the patronage impacts 
of rail transportation alternatives dealing with service characteristics 

e The pivot point model that was used to estimate the ridership for express bus service and 
the super boat alternative was applied on a limited basis. The only alternative evaluated 
was designed to provide similar service as the commuter rail. Alternatives with improved 
bus or super-boat service would show increased patronage. 

e The pivot point model was not calibrated for its application in this study. Documentation 
on the pivot point model application for this study is minimal or nonexistent. The pivot 
point model was intended to pivot off observed conditions. In this application, it was used 
to pivot off predicted conditions. 

e The Federal Transit Administration did not approve the technical modeling process. FTA 
expressed concern over the lack of model sensitivity and the inability of the model set to 
evaluate alternatives. Only the patronage estimates were accepted because they appeared 
reasonable.” 


The implications of the Berger report are that the deficiencies in the modeling process 
used by the MBTA render any conclusions derived from the modeling suspect and 
unreliable. The analyses need to be redone taking the criticisms into account. 


Ridership projections challenged: Further, there was an independent critique of the same 
issues undertaken by Jonathan Richmond of The Taubman Center, John F. Kennedy 
School of Government, at Harvard. This analysis pointed out many similar shortcomings 
in the MBTA’s modeling. In the analysis of the guided busway, for example, Richmond 
points out that “the system design selected for analysis incorporated many of the 
constraints of rail service while failing to take advantage of characteristics that might give 
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the bus an edge over rail.” It does not allow for more frequent service than rail, for 
example. The impact of such an omission on ridership is obvious. 


Cost estimates woefully inadequate: Additionally, a number of cost concerns must be 
addressed because the design of the diesel rail option is so far from complete. The FEIR 
before us leaves unresolved the fate of two major components (Weymouth Landing grade 
separation and the location of Scituate layover facility) in question. 


Under the circumstances, the final cost of the diesel rail alternative cannot be established, 
particularly since the size and composition of local mitigation packages, not yet finalized, 
will no doubt result in a significantly higher bottom line. These potential costs - both in 
money and adverse environmental impacts - should be known up front, before the 
selection of an alternative is finalized. There is every reason to believe that the current 
estimated cost of $408 million for Greenbush - more than twenty times the original 1984 
estimate and based on a 1999 study that forecast the mid-year of construction at 2002, will, 
in the end, prove to be grossly inadequate, if only because it was based on a schedule for 
construction that may no longer be realistic, since, according to the FEIR, the mid-year on 
construction has been pushed back to 2004. 


Former Governor Cellucci publicly stated that his support for the diesel rail alternative 
would wane if the cost of the project exceeded $400 million. 

An unanswered question is what effect, if any, on the cost of the project - and thus its 
desirability vis a vis the alternatives - will be felt due to the recently announced intent to 
use of the experimental and largely un-tested “Design/ Build” method for constructing a 
heavy diesel rail line in the Greenbush corridor. The question is unanswered because the 
CAC was unable to get an adequate explanation as to how “Design/Build” would work, 
and thus was unable to determine how it would impact the resolution of environmental 
issues and the reliability of mitigation commitments. The FEIR is deficient, and should be 
deemed inadequate at present, because it contains no such explanation. 


Historic Resources: 


The survey of historic and archeological resources is reasonably accurate and complete, 
thanks to the efforts made by the Army Corps of Engineers, the Massachusetts Historical 
Commission, the Advisory Council on Historic Preservation, and the MBTA’s new sub- 
consultants from the Public Archaeology Laboratory, during extended consultations 
mandated by Section 106 of the National Historic Preservation Act.° 


8 This survey is included in a report prepared by the MBTA at the request of the ACOE, dated February, 2001, and 
entitled “Cultural Resources: Comprehensive Effects and Mitigation Report.” This “CE&M Report” is referenced in 
the FEIR and is Attachment B to the Section 106 Programmatic Agreement. 
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The commitment to mitigation of the adverse impacts on such resources is not adequate, 
8 Pp q 
however, in that “potential additional or alternate measures to resolve adverse effects 


associated with (certain major) project elements” were left to be “coordinated further.” ” 


The best evidence that such mitigation is currently inadequate is that despite an invitation 
to do so, none of the five affected towns - Braintree, Weymouth, Hingham, Cohasset or 
Scituate - has, through their chief elected officials, agreed to execute the Programmatic 
Agreement as a “consulting party.” 


Air Quality: 


Residents of the Greenbush corridor have repeatedly expressed great concern about the 
local health risks of diesel rail. Despite the preliminary opinion of the EPA - based on data 
supplied by the MBTA and not independently verified - that the net regional air quality 
effect of heavy diesel rail restoration will be, at best, neutral, the MBTA continues to assert 
in various parts of the FEIR that this project has positive air quality impacts. Secretary 
Durand, we urge you to look carefully at documents in the record that raise serious 
challenges to the MBTA’s air quality claims." 


We believe that the MBTA has mischaracterized the views of the EPA with respect the 
supposed air quality “benefits” of this project. Indeed the EPA observed" that “given the 
overall increases of smog-forming nitrogen oxide emissions resulting from the diesel-fueled 
trains, we can no longer view this project as an unqualified air quality improvement 
project.” It should be noted that in reaching this conclusion, the EPA did not even 
address the matter of fine particle emissions. 


The MBTA has refused to perform an analysis of the environmental and health 
consequences of fine particle diesel exhausts on the local community and especially on 
abutters to the diesel rail line. This omission is 

unacceptable in an environmental impact report in light of the fact that several 
independent bodies have found in the last several years that such diesel exhausts are 
carcinogens or potential carcinogens. In light of the potential adverse effect upon the 


9 See FEIR Chapter VII, Programmatic Agreement, at p. 14, where the following project elements were listed as 
requiring mitigation not yet specified: “(1) final location of the Greenbush line terminus in Scituate; (2) final 
determination by the MBTA regarding grade crossing treatments under Stipulation IV.C of this Agreement; (3) 
Design of the Route 3A/Driftway roundabout intersection in Scituate; (4) design of the station, associated parking, 
crossings and roadways at Weymouth Landing, including Quincy Avenue in East Braintree; (5) design of the 
crossing at Rocky Lane in Cohasset; (6) design of the crossings, roadways, and certain replacement parking in 
Cohasset Village, Egypt, certain intersections in Hingham referenced as ‘improvements to be determined’ on the 
project plans, and North Scituate Village; (7) Measures to resolve Adverse Effects at the Cohasset Railroad 
Roundhouse Site in Cohasset Village.” 

10 See reports prepared for submission to the ACOE, the EPA, and to you in connection with both this project and 
the proposed restoration of rail service to Fall River and New Bedford, by TREQ, Inc., and read closely the February 
8, 1999 letter to the ACOE from Mindy Lubber, Deputy Regional Administrator, EPA, together with attachments 
and documents cited, all of which are in the record. 

11 Lubber letter, supra. 
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health of thousands of abutters, it is not sufficient to simply state that EPA standards have 
yet to be finalized. 


In July, 2000, an EPA Panel issued a review draft, EPA/600/8-90/057E, on "Health 


Assessment Document for Diesel Exhaust", finding that "it is prudent public health policy 


to presume a cancer hazard for diesel exhausts at any exposure condition." 


In its May 2000 "Report on Carcinogens - 9th edition", the National Toxicology Program 
of the National Institute of Environmental Health Sciences, placed diesel exhaust 
particulates on the list of "reasonably anticipated to be a human carcinogen." The "listing 
is based on limited findings of elevated lung cancer rates in occupational groups exposed to 
diesel exhausts." 


The Scientific Review Panel of the California Air Resources Board, in its April 22, 1998 
"Report on Diesel Exhaust" found that "based on available scientific evidence, a level of 
diesel exhaust exposure below which no carcinogenic effects are anticipated has not been 
identified," and that "as well as the results of the risk assessment, we conclude that diesel 
exhaust can be identified as a Toxic Air Contaminant." 


Finally, we note that the EPA specifically advised the ACOE” that - 


It is essential to bring closure to the remaining legitimate, unresolved 
issues and to do so both thoroughly and expeditiously, with adequate 
opportunity for public comment. In our judgment, the most appropriate 
way to meet this objective is for the ACOE, as the lead federal agency, and 
the Executive Office of Environmental Affairs in conjunction with the 
MBTA, to agree now to collaborate in preparing a joint environmental 
impact statement/report (EIS/EIR). It should be focused on the 
legitimate, unresolved issues that in our judgment include ... alternatives 
that have not yet been fully analyzed and made available for formal review 
and comment; mitigation for negative air quality impacts from the Greenbush 
line and other alternatives; and location of the layover facilities. 


(Emphasis added.)'* 


From an air quality perspective, what the MBTA proposes to do is to substitute localized 
rail-line diesel emissions for more diffuse roadway gasoline emissions. This should not be 


12 See: http://www.epa.gov/ncea/dieslexh.htm 

13 See: Lubber letter, supra. 

14 The revised comment to the ACOE by the EPA in 1999 was admittedly not definitive: it failed to consider the 
“latent demand” factor; it assumed that the supplementary “hotel power” diesel engines in locomotives will be 50 
horsepower rather than 500 horsepower; failed to consider the impact of particulate emissions; it assumed, for 
purposes of comparison, an automobile fleet far more polluting than that fleet will be in either 2005 or 2010; it failed 
to measure the air quality merits of alternatives — including the use of “alternatively-fueled” vehicles; and it failed to 
specify mitigation measures for the adverse impact of diesel emissions within the Greenbush corridor — although it 
did say that such mitigation ought to be provided. At this writing, ACOE has not yet determined whether it will, as 
requested by the EPA, prepare a Federal Environmental Impact Statement on the project. 
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done unless and until an analysis of the toxicological impact of diesel exhaust, especially 
fine particle emissions, is done. 


The wise suggestion of the EPA for the preparation of a joint state/federal environmental 
impact study has thus far been ignored, and the EPA’s further suggestion to develop 
appropriate mitigation for the admittedly adverse impacts of diesel emissions on local air 
quality has likewise been ignored. We believe that the FEIR is serious deficient - and 
inadequate - in this regard. 


Safety and Security: 


While the MBTA shows a clear commitment to secure the right of way to the best of its 
ability with fencing, grade-crossing treatments and roadway alterations, the fact remains 
those 24 trains a day will be running through densely populated neighborhoods. It is 
absurd to claim that the communities through which the heavy rail passes will be as safe, or 
safer.’ There will be no net positive effect, no matter how many grade crossings are closed. 


Noise 


The CAC discussions regarding noise impacts have centered around the noise metric Ly,. 
L,, is a measure of noise wherein the noise is averaged over a 24 hour time period with a 
slight penalty assessed for the noise generated in the evening. This measurement loses its 
meaning the less frequently the noise occurs. For example, if a specific noise occurs every 
15 minutes over a 24 hour time period, its average will be much more representative of the 
noise impact than averaging a noise that occurs only one time per day. The one time per 
day event will clearly lose its impact when averaged over 24 hours even if it were a very loud 
and singularly unsettling noise. 


The Greenbush commuter rail system will have 24 pass-bys at a given location per day. 
These pass-bys will be clustered around the a.m. and p.m. commuting hours. Disruption 
and impacts during these commuting hours will be much greater in fact than when 
averaged over 24 hours, as Secretary Coxe noted in her June 1, 1995 comment on the draft 
SDEIR on Greenbush at p. 6. Further, the calculation is clearly incorrect if additional 
daily trains are taken into account. 


We believe that the basic methodology used to assess the noise impacts on the residents 
and business understates the true impacts and needs to be further addressed by the MBTA. 
Moreover, it appears that the noise analysis of the alternatives may have used different 


criteria, which would tend to skew the comparison of options. 


The MBTA has used its own economic models to determine the dollar amount 


15 See DFEIR Chapter VI-4, Table VI-1. 
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of noise mitigation offered. It is very difficult to explain to a resident that some arbitrary, 
outdated formula has set the limit for the mitigation that will be afforded to them. We 
respectfully suggest to the Secretary that this trade-off does not adequately protect our 
citizens from the disruption that noise will bring to the homes and places of business of the 
abutters to the track. 


Furthermore, it has been pointed out that there is no mitigation for those who wish to use 
their yards during the warm summer months, since the mitigated noise level assumes that 
people in the 2,000 homes immediately adjacent to the tracks stay inside with the doors 
and windows shut. The quality of use is thus degraded to a far greater extent than 
admitted, and the mitigation provided is inadequate. 


Vibration 


Vibration is a far more difficult environmental effect to address than noise for several 
reasons. 


First, it is far more difficult to predict the vibration transmission characteristics of the 
ground at any given point on the rail bed when compared to noise calculations that are 
rather straightforward. Even though the MBTA has taken test borings frequently along the 
rail bed to determine soil types, the soils in this part of Massachusetts are notorious for 
their non-homogeneous nature. Ledge has a way of showing up when least expected. And, 
as we understand it, ledge can really raise havoc with vibration effects. We believe that the 
number of borings may, for this reason, have been inadequate. 


Second, unlike noise, there is very little that can be done to mitigate vibration. The only 
means available for vibration mitigation are the use of wooden ties (as opposed to concrete 
ties) and the introduction of vibration mats under the rail bed at critical locations - both 
of which were originally promised for the Greenbush line. Now, in the FEIR, concrete ties 
are substituted for wooden ties and the number of vibration mats is significantly reduced. 
The MBTA’s vibration experts now say that in some instances vibration mats may be of 
limited effect, and - contrary to their earlier claims - that studies demonstrating that the 
use of wooden ties reduces vibration impacts are “inconclusive.” We disagree. 


The justification for this wholesale elimination of previously contemplated vibration 
mitigation derives from a single memo'® questioning the utility (from a cost perspective) of 
wooden ties and vibration mats following tests on the Middleboro and Plymouth lines. 
However, the authors of this report made clear they were “not comfortable” with the tests 
because too many uncontrolled, independent variables may have effected the results, 
including geology, track modulus, type of fastener, previously-disturbed soil conditions, 
length of mats, an failure to measure impacts at the mid-point of mats. We believe that 
more work needs to be done in analyzing the benefits of wooden ties, which, according to 


16 “Summary of OCRR Commuter Rail Vibration Measurements”, HMMH, March 27, 2000 
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an earlier test conducted in Needham will provide a clear benefit, and which have been 
offered as mitigation on the proposed Fall River/New Bedford rail line. 


Third, since vibration mats are a recent introduction to rail systems, the MBTA really 
doesn't know what their long term aging characteristics may be. Will they age and harden 
with time? Will their vibration absorption characteristics change with time? We don't 


know. The MBTA has not studied the matter. How will the MBTA treat a deteriorating 


vibration mat? 


Fourth, vibration mats, we are told - unlike wooden ties - cannot be used in street crossings, 
so they present a discontinuity at those locations. This will adversely impact the residents 
and businesses adjacent to these crossings. 


As with noise, above, the MBTA has developed an economic model that has been applied 
to vibration mitigation. There are areas where the limits of the MBTA’s vibration trigger 
levels have been exceeded, but it has nevertheless claimed that mitigation is not warranted 
economically. 


We ask the Secretary to reject this conclusion, particularly since the MBTA has also 
asserted that “the cost effectiveness criteria is waived where (an) impacted building is 
National Register listed or eligible, or where the building is a contributing element to a 
National Register listed or eligible Historic District.” (P. VIII, fn. 38). If there are any 
known means to limit either noise or vibration impacts, the MBTA should be required to 
ageressively pursue them. It is simply not acceptable to limit the dollar cost of mitigation 
per impacted dwelling according to a long-outdated formula unilaterally promulgated by 


the MBTA. 


If, for any reason, the MBTA miscalculates in their design for vibration mitigation, or fails 
to utilize either wooden ties or ballast mats for cost reasons alone, what options are 
available after the rail system is complete?'’ We ask the Secretary to carefully consider the 
adequacy of ballast mats, and what will be done if they are not effective. Without a plan for 
full use of vibration mats and, possibly, wooden ties as well, alternate mitigation or 
compensatory mitigation must be prescribed for all adversely affected properties. The FEIR 
is inadequate in that it does not make provision for such mitigation variations. 


17 See DFEIR, Chapter V-123, in a section captioned “Unavoidable Vibration Effects”, where it is declared that: 
“Potential mitigation measures other than ballast mats, although untested on commuter railroads and potentially 
costly, are specialized treatments like rubber rail ‘boots’ and outdoor floating slabs. Such options may need to be 
considered upon determination of any residual vibration impacts.” This language falls short of a firm commitment 
to provide all feasible mitigation. 
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Traffic impacts: 


The local traffic impact associated with the construction and operation of Greenbush 
commuter rail service is not adequately described in the Final Environmental Impact 
Report. Many of the assumptions made in the evaluation process are inappropriate. 


The assumptions built into the traffic analysis performed by the MBTA include a one hour 
period representing the period of impact; a percentage of walk-in patronage that does not 
consider inclement weather’s effect on the station access modal distribution; the impact of 
station related pedestrian activity on signal operations at nearby intersections; and the 
cumulative effect of grade crossing closures, station generated pedestrian and vehicular 
traffic and the disruption of traffic flow at roadway intersections immediate to grade 
crossings and station sites. 


Similar to the studies of several other potential areas of impact, the MBTA has lessened the 
apparent effects of newly generated traffic associated with the Greenbush commuter rail 
service, including the interruption of existing traffic, by averaging the impact over a block 
of time dominated by no commuter rail activity. An evaluation of a ten-minute period 
surrounding train passage rather than a one-hour period is necessary to understand the 
short-term traffic operation conditions at station sites. 


The FEIR Traffic Impact sections contain several misleading tables comparing no-build un- 
signalized intersection traffic operations with build signalized intersection operations. The 
FEIR should recognize the differences in the analysis procedures in order to avoid 
erroneous conclusions being drawn. 


Traffic patterns at Weymouth Landing, North and South streets in Hingham, Cohasset 
Village, North Scituate and Greenbush have not been finalized. A number of alternatives 
are described in the FEIR without sufficient backup material. An analysis of mitigation 
under the alternatives has not been prepared in sufficient detail to allow Town officials and 
concerned citizens the opportunity to understand the consequences of these actions. The 
environmental review process should not be completed until these potential mitigation 
actions are fully evaluated, the conclusions are disclosed to the public, and an opportunity 
to comment is provided. 


The maintenance and enforcement of traffic operations mitigation to public ways will 
become the responsibility of the towns. Decisions made on altering local public streets 
should not be made unilaterally by a State authority. At a minimum, a specific program 
defining the interested parties’ roles in making future decisions on municipal alterations 


should be identified in the FEIR. 


The visual impact of the proposed traffic mitigation is understated, particularly within the 
historic districts. Traffic signal hardware, signs, crossing gates, median barriers, increased 
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street widths, the loss of on-street parking, elimination of street trees and reductions in 
sidewalk widths are all products of the proposed traffic mitigation. 


The MBTA has historically underestimated the demand for parking at its commuter rail 
stations. The use of average parking demand to size the station site lots is inappropriate. 
Daily variations are likely to be 10 to 15 percent. The availability of parking spaces is 
dependant upon proper maintenance and policing of the parking area. Snow cover will 
eliminate some parking space during periods when demand is greatest. 


The underestimation of parking needs may be a product of limitations on available land or 
an overly optimistic estimate of walk-in patrons. The consequence of the understatement 
of parking needs is that parking will occur on the adjacent public streets. Such on-street 
parking impacts the traffic operations at the station sites by reducing the effective 
pavement width for vehicles, bicycles and, where sidewalks are not provided, pedestrians. 


The MBTA should be required to re-evaluate its station site parking needs using more 
conservative assumptions in order to avoid passing on to the municipalities the burden of 
policing on-street parking spillover, and should also be required to include sidewalk and 
bikeway improvements in residential areas that are adjacent to stations. Such measures will 
not only increase ridership, but also enhance public safety and reduce pressures on the 
proposed parking lots that, as we have said, are grossly inadequate. 


Wetlands 


In her 1995 Certificate, then-Secretary Coxe specifically stated that “additional 
information should be provided on proposed storm water management plans for 
station/terminal sites and parking lots, layover facilities, and the rail right of way.” The 
Draft FEIR does not include any such provision, or explain in every instance how it will 
mitigate polluted storm water runoff. This is a particularly critical matter in North Scituate 
where the station/parking lot is on a polluted brown field site and for the layover facility in 
Greenbush, where a proposed 15+-acre parking lot will drain directly into the North River. 


Cumulative impacts and community cohesion: 


The overall impact of diesel rail restoration in the Greenbush “corridor” will be 
significantly negative. Despite laudable efforts to use screening planting and dark colored 
fixtures in historic districts, the small scale streetscapes of these ancient communities will 
be overwhelmed by grade-crossing apparatus, urbanizing median barriers and traffic lights. 
The potential use of large, concrete median barriers near grade crossings will also require 
street widening. In the Weymouth Landing area, a large viaduct has been proposed to 
mitigate extreme traffic congestion. The MBTA assets that this viaduct will have “no 
adverse visual impact”, even though, as a virtual “Berlin Wall”, it will adversely affect the 
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character of the area and constrict future development. The FEIR consistently fails to 
acknowledge or adequately mitigate the adverse aesthetic impacts of these “mitigation 
measures” which, though they may be unavoidable, are nevertheless the direct result of the 
MBTA’s plan to introduce heavy diesel rail in the Greenbush corridor. 


Intertwined with all the issues relating to aesthetics and community disruption is the 
degree to which the MBTA will ultimately pursue alternative grade crossing treatments, 
such as four quadrant gates, which will either allow grade crossings to remain open or will 
eliminate the need for more intrusive median barriers and street widenings. Failure to 
actively pursue the four-quadrant gate option will constitute a failure to utilize all feasible 
measures to minimize the environmental consequences of the Greenbush project. On this 
score, the level of commitment by the MBTA in the FEIR is inadequate. 


Finally, while the undercrossing proposed for Hingham Square addresses the issue of 
community cohesion in that area, it is difficult - if not impossible - to believe that the 
impact of heavy diesel rail is neutral along the rest of the right of way. Neighborhoods will 
be split by fencing and closed grade crossings, and traditional traffic patterns will be 
altered. 


Moreover, while the MBTA disputes it, we are firmly convinced - and common sense 
would say - that property values would, in fact, be adversely impacted in areas closest to the 
right of way. Entire neighborhoods will suffer if near abutters are unable, or find it 
uneconomic, to properly maintain their homes. We believe the MBTA has failed to refute 
the findings and conclusions of Armstrong and Clark that property values in close 
proximity to the track will almost certainly decline.’® If the introduction of heavy diesel 
rail is a direct and proximate cause of this decline, we believe that the MBTA has a 
responsibility to offer appropriate mitigation, which they have failed to do. We do not 
think it is sufficient to respond that it is against MBTA “policy” to provide such mitigation. 


18 Clark, “Effects of Ignoring Whistle Bans on Residential Property Value: A Hedonistic Housing Price Analysis’, 
January 31, 2000; Armstrong, “Evaluation of the Accessibility Effects and Proximity Related Externalities of 
Commuter Rail Service”, September 1997. Both of these documents were introduced into the record. 
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Separate Comment of Susan A. Phip pen: 


| (Ms. Phippen is both a member of f the CAC and a member of the Board of Selectmen in 


the Town of Scituate. ) 


While I appreciate the work done by the CAC majority in. analyzing the FEIR document 
currently before us, 1 believe that we should simply write a letter to Secretary Durand 
_advising him that the FEIR is “incomplete” at this time, and that we are unable to make a 
recommendation as to its “adequacy” or. “inadequacy”. : : | 


Iso conclude for the following reasons: 


dh 


baeed 


The CAC has not seen a complete red-lined draft to. review w changes in the FEIR 
that may have been made after the lase two meetings; | 7 


The CAC has not seen a redlined draft of the proposed Section 161 Finding to show 
changes potentially agreed-to by the MBTA during ot our review; | 


Plans contained in the Appendices have changed, and the CAC has not reviewed 


the changes; 


Specifically, with respect to the Town of Scituate, the plans shown in the Draft. 
FEIR have changed substantially during discussions with the MBTA at the local 


level. The MBTA has not included the newest plans (to which they have agreed), 


nor is there any discussion of attendant mitigation for the project as shown on 
these plans. lr would appear we are accepting the old) ones. 


In my opinion, we should not - and indeed cannot - make a recommendation to the © 
Secretary as to the “adequacy” or the “inadequacy” of the FEIR. until we have updated and 
_written. information to review. How will we know what i is in | the proposed Section 61 
Finding until we see the latest version! . 
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Separate Comment of James Clarke 


(Mr. Clarke is both a member of the CAC and Director of Planning and Community 
Development the Town of W’evmouth.) 


The Greenbush CAC has met for many hours during the past six months in over a dozen 
meetings. The committee has reviewed thousands of pages of material in multiple 
documents. The comments and responses have been extensive and intensive. While | 

believe that much of the discussion has been valuable and has resulted in changes to the 
document and a better under-standing of the project, | am disappointed that the 
committee has been forced to abbreviate our discussion and analysis of the overall 
document in order to meet a deadline. 


Based on my review of the documents and the committee discussion. I am not prepared to 
state unequivocally that the Dratt FEIR is either adequate or inadequate, although I do 
believe thar the MBTA needs to revise and/or complete certain sections. Further, I agree 
with Susan Phippen that the report its incomplete at this time. 


lam most concerned with the lack of a definitive plan for several sections of the line, in 
particular Weymouth Landing and the Scituate layover. The Weymouth Landing design is 
the most troubling since the alternative preferred by the communities, a modified shallow 
cut, is not described or evaluated in the document .and has not been formally considered 
by the CAC. To that end, the towns of Braintree and Weymouth prepared an Appendix » 
that describes the modified shallow cut and lays out several of the issues, concerns, and 
benefits of this proposal. The Weymouth Mitigation Committee has voted to ask that the 
MBTA include the Appendix in the FEIR. I am gratified that the CAC has endorsed this 


request. 


The incomplete status of the Landing design and other issues points to the need for a 
continued role for the CAC, as contemplated by 301CMR11.09(6. 

I believe that the Secretary should continue the CAC and ask the CAC to publicly review 
and comment on any and ail items that the Secretary determines are incomplete and need 
further analysis. At a minimum, this should include the final Weymouth Landing design 
and possibly the Scituate lavover facility. 


James Clarke 
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Minority Comment - Report of the Proponents 


Throughout this most current process, which began in December 2000, the eftort to do a 
good job has been long and uratuous. It was agreed at the beginning by committee 
members that they would not look at preferred alterriatives, but instead look at 
information supplied by tne \f{RTA and make comments on the adequacy of the 
information supplied to the Lammittee by the MBTA. 


We believe views have been heard trom all sides of this issue. We believe that the debate 
has been strong in questioning and probing for answers. We believe we have been correct 
in raising issues that needed to be raised. There will be some people who do not believe the 
answers have been sufficient. There will be some people who will never accept the answers, 
even if the answers have been given to the best of the ability of the MBTA and their 
consultant. | 


Our role as a Citizens Advisory \ ‘committee has been spelled out for us. Under the 
Massachusetts Environmental Policy Act Regulations our responsibilities are documented. 
"The draft EIR shall be submitted to the CAC at least one month prior to its submission to 
the secretary; the CAC may request changes prior to submission to the secretary, and may 
submit its comments to the secretary when the draft is submitted. The CAC shall where 
possible reach consensus, but where consensus is unattainable, it shall present its diverse 
views. Such comments shall be considered'a part of the draft and shall be furnished to 
"persons requesting copies ot the draft. When the final EIR is submitted, che CAC may 
submit comments, which shail become a part of the final. After rhe final EIR is submitted, 
the CAC may consult with the Secretary to determine its role, if any, in any future up- 
dating of the EIR.“ We have been reminded in the past, by the MEPA Coordinator that we 
should not comment on things that are outside the realm of MEPA. We take thar 
statement seriously and so our comments below have been given only in areas where we 
believe we should comment. 


Our comments are designed to doverail with the requests made in the Certificate of then 
Secretary of Environmental Attairs Trudy Coxe in 1996. This is a continuation of that 
process. That report was a drait, and this is a final. Our comments have nor been 
formulated based on a chapter-bv-chapter outlook. We have noticed that the thread of one 
issue will consistently run throughout the document, making it impossible to categorize 
which chapter it should fit into. Rather, our comments are based on where the most 
questions were asked, and the most answers given. 


This document is being prepared for the State Secretary of Environmental Affairs. Our 


committee has tried to reach consensus on our comment but has failed to do so. This 
report is intended to be submitted on its own, and titled the Report of the Proponents. 
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Our position - We the undersigned members of the Greenbush Citizens Advisory 
Committee find that the work presented to the committee by the MBTA has been 
adequate, as far as the information has been provided to us, up to the present time. 
However, there are certain areas in which we do not believe it is proper for us to comment 
because of negotiations currently underway and the fact that some information is not 
available. We would not want to jeopardize the outcome of those negotiations. We believe 
there should be a role for us to comment, once those negotiations have been completed. 
The specific areas we respectfully decline to comment on deal with the seven main issues 
outlined in the programmatic agreement. Given below are our specific comments. 


Previous Certificate and its relation to this comment - The Certificate of the Secretary of 
Environmental Affairs on the Supplemental Draft Environmental Impact Report noted 13 
pages of comments. While there were issues noted, that Certificate stated, “I commend the 
proponent for the clarity of organization and presentation of the report. The impacts and 
mitigation analysis need to be developed to a higher level of detail, but it is appropriate to 
do so in the SFEIS/R, after the preferred alternative has been selected.” That certificate 
then went into detail in noting a need to provide “a definitive answer as to which 
alternative will provide the greatest environmental benefit and/or have the least adverse 
impact on the environment.” There were also discussions of a tunnel through Hingham; a 
need to update ridership projections; air quality analysis; noise and vibration; freight; water 
resources; safety; cumulative impacts; Historic and Archaeological Resources; and a Section 
61 Finding/Mitigation. We believe that the MBTA has examined the areas required by the 
Secretary and has provided adequate response to the issues raised. 


Documentation of Historic Resources - The MBTA has worked well in the Section 106 
Historic Review process. The process involved the U.S. Army Corps of Engineers, the 
M.B.T.A., the State Historic Preservation Officer, and the Advisory Council on Historic 
Preservation. It also included representatives along the Greenbush right of way. 


Documentation of Mitigation Measures - The MBTA has documented areas where 
mitigation will be needed and has publicly and privately worked with individual 
communities, and in some cases individual property owners, to minimize and mitigate 
impacts. This Section 61 requirement effort has minimized environmental damage that 
might otherwise have been associated with the Greenbush project. 


Community input - The MBTA has done well in its use of a community liaison for actual 
mitigation packages. This has put active negotiations behind closed doors with Boards of 
Selectmen. This has allowed the M.B.T.A. and the individual Boards of Selectmen to deal 
strictly with the issues at hand. It should be noted that while negotiations continue in 
Braintree/ Weymouth, and Scituate, there are already agreements that may not have been 
possible without having had the benefit of a community liaison in place. An agreement has 
been in place with Hingham since May 2000 and an agreement was signed with Cohasset 
on May 15, 2001. There is a partial agreement in place in Scituate. Scituate originally had 
over 90 items on its list for negotiation and over 60 have been successfully completed as of 
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the writing of this comment. It would be our hope that information provided by the Town 
of Weymouth concerning the Weymouth Landing Station would be accepted by the 
Executive Office of Environmental Affairs. Since there is no change in the planned right of 
way, the Report on a Modified Shallow-Cut Alternative for Weymouth Landing should not 
require a Notice of Project Change. We also note that the mitigation package negotiated 
with the town of Hingham has been a model for other communities to follow. A short cut 
and cover tunnel probably would not have been required by the Army Corps of Engineers, 
but it was a commitment made to mitigate impacts on Hingham. We also note the issue of 
a Conservator is one which other projects of this magnitude may well turn to in the future 
as a method for minimizing environmental impacts after construction has been completed 
and revenue service implemented. Our charge as CAC members is to comment on the 
adequacy of the document we have reviewed. Given the fact that thousands of grade 
crossings similar to Quincy Avenue are traversed every day nationwide by high-speed 
passenger and freight trains, and that many of those yards and terminals are located in 
environmentally sensitive areas their interests do have to be considered. It is recognized 
that neither of these two sites are required to have mitigation under federal guidelines to 
complete the FEIR However, because of voiced concerns, it is our position that the MBTA 
has an obligation to make every attempt to bring the matters of a state-of-the-art Greenbush 
layover facility and the elimination of grade crossings for the Weymouth Landing station 
site to satisfactory closure based on reasonable good faith negotiations from both sides. 


Willingness to negotiate with communities - We appreciate the efforts of The Executive 
Office of Transportation and Construction and the Mass. Bay Transportation Authority to 
take the innovative step of mitigating this project beyond what may be required by law. 
That commitment has been shown in any number of ways, from tours of the area, to 
legislative support for mitigation and finally to negotiations that have gone on with towns. 
The MBTA should not be judged for the agreements not in place, but it should be 
commended for the agreements in place. This is a demonstrated commitment by EOTC 
and the MBTA to recognize the impacts of commuter rail restoration and to mitigate the 
impacts, wherever possible. It should be pointed out that the Secretary of Transportation is 
not obligated in any way to negotiate any deals with communities for mitigation. The 
current Transportation Secretary has shown his willingness to work with the communities 
on mitigation but he is not mandated to do so. We ask the Transportation Secretary to 
continue working diligently with the communities along the right of way for mitigation 
packages. We want to specifically thank Secretary of Transportation Kevin Sullivan for his 
efforts in getting this project completed, MBTA General Manager Robert Prince for his 
leadership, and the continued strong support from Representatives Joseph Sullivan, House 
Chair of the Joint Committee on Transportation and to Representative Frank Hynes. We 
want to thank Kevin Dacey as the Community Liaison, who made a tremendous difference 
in the time he worked for the MBTA, Andrew Brennan, MBTA Environmental Affairs, 
and to Pam Wolfe in her role with Sverdrup Corporation (now Jacobs Corporation) since 
the inception of the project. They all have realized the importance of working together on 
reasonable mitigation measures. 


25 


Environmental Issues Addressed - Some might say the MBTA has not adequately 
addressed any of the environmental issues it must solve in order to construct this project. 
We do not believe this. The voluminous FEIR and hundreds of pages of associated 
documents, costing millions of dollars in professional engineering fees, have adequately 
addressed the issues according to the standards of federal law. The final decision rests with 
the State Secretary of Environmental Affairs. However, as mentioned in the Weymouth 
Landing and Scituate issues, there is nothing that prohibits the state from exceeding 
federal standards and addressing the concerns of those communities along the Greenbush 
corridor. The MBTA has worked above and beyond what is required in each of the 
mandated areas. As further backup to this, previous studies by the MBTA. were deigned to 
be adequate for the Kingston to Boston, Middleboro to Boston, and main line to Boston. 
The Greenbush line has been studied in infinite detail. The MBTA. has demonstrated its 
commitment to commuter rail restoration by the time and money it has already spent. It 
has been thorough in its efforts to answer questions raised by the Certificate from the 
Secretary of Environmental Affairs in 1996. Ultimately, Old Colony Rail was designed to 
be a regional multi-modal approach to transportation. With all three lines running, 
commuter boats running and expanding, feeder bus and express service in place, we will 
truly have a multi-modal transportation system running for many years to come. This is 
truly a unique service and one that the MBTA has put extra effort into. The MBTA has 
focused on the large picture of moving people and also in providing in-depth details about 
what it will do to make it work. The issue of train whistles is just one area the MBTA has 
spent extra time on. Whistles, for the most part, will not have to be sounded because of a 
combination of full quadrant gates with median barriers. This extra effort proves the 
MBTA has quantified air, safety and security issues, to be best of its ability and to the level 
of technology that we currently have available. We need to mention our issues surrounding 
air quality analysis. It is recognized that we live near an ocean and that air currents are 
constantly coming into our region from all quadrants. With this in mind, we believe it is 
extremely hard to quantify any positive or negative air quality impacts on a daily basis. 
Airplanes coming in and taking off from Logan International Airport are constantly 
changing their flight patterns due to shifts in air currents. That would indicate to us that 
any quantifiable air quality impact from trains would be hard to justify, one way or the 
other. We believe this is a project that positively impacts the region in helping move 
commuters on a daily basis. The alternatives have been considered. This project is truly 
multi-modal. It does not eliminate boats or buses, but encourages all of the modes to be 
used in conjunction with each other based on community preferences and resources that 
can be used to enhance each mode. 


Programmatic Agreement - We understand the concern that communities have in 
signing the document. Signing does not have a negative impact on any negotiated 
agreements for mitigation. The Programmatic Agreement mandates a number of consistent 
mitigation measures and guarantees the creation of a unique position of conservator to 
make sure the interests of residents along the line are addressed after construction has been 
completed. Taking the time to go the extra yard in Scituate and Weymouth Landing may 
well eliminate the major issues. Specifically the Programmatic Agreement notes the need 
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for mitigation in seven key areas. Those key areas which need to be solved include: 
Greenbush terminus and layover in Scituate; Grade crossing treatments along the right of 
way; Design of roundabout intersection at Route 3A and the Driftway in Scituate; Design 
of station, parking, crossings and roadways at Weymouth Landing in Braintree and 
Weymouth; Design of the crossing at Rocky Lane in Cohasset; Design of the crossings, 
roadways and parking in Cohasset Village, Egypt, North Scituate Village and specific 
intersections in Hingham identified in an agreement between the town and EOTC; and 
measures designed to resolve adverse effects at the Cohasset Roundhouse Site in Cohasset 
Village. While this list of seven includes all of the areas previously discussed, it should 
specifically address the issue of a viaduct, a shallow cut or some other form of grade 
separation at Quincy Avenue in Weymouth Landing. We are most concerned with the lack 
of a definitive plan for several sections of the line, in particular Weymouth Landing and 
the Scituate layover. The Weymouth Landing design is the most troubling since the 
alternative preferred by the communities, a modified shallow cut, is not described or 
evaluated in the document we have reviewed. To that end, the towns of Braintree and 
Weymouth have prepared an Appendix E that describes the modified shallow cut and lays 
out several of the issues, concerns, and benefits of the of the proposal. It is important that 
the Appendix be included in the FEIR in order to be analyzed and commented on by 
regulators and the public. The comments can then be incorporated into a final design 
report, as recommended in the Appendix. The incomplete status of the Landing design 
and other issues point to the need for a continued role for the CAC. At a minimum this 
should include the final Weymouth Landing design and the Scituate layover facility. The 
future CAC. role would allow the process to move forward, yet give the communities and 
the public the opportunity to review these unfinished items. In some cases, there are 
certain items that have been agreed to by the communities. In other cases there are still 
outstanding issues to be resolved. Because of the fact that there are issues outlined in the 
agreement that are still outstanding, we respectfully decline to comment on the adequacy 
or completeness of this section. We do reserve the right to comment, in an official capacity, 
once all of those agreements are in place. 


Responsiveness to issues of terminology - The thousands of pages of documents provided 
to CAC members clearly show a good-faith attempt by the MBTA to address the 
preponderance of concerns. As a study in contrasts, the Shoreline FEIR, a 750-page 
document written during the Boston - New Haven electrification project, incorporates all 
environmental impact effects over a distance of 157 miles. This project included 
foundation drilling, building of electrical substations and erection of overhead power lines 
with supports every 150 feet for the length of the construction area, much of it through 
oceanfront property and ecologically sensitive areas. To fault the MBTA for not using 
"consistent" language is neither a fatal nor intentional flaw in the document. 

We commend the MBTA for the in-depth information it has provided and the willingness 
it has shown in making changes in wording where there were questions of methodology in 
coming to conclusions and the terminology to explain the responses. The MBTA has been 
willing to document where its own comments have come from, and the reasons for 
comments being made in the way they were. In numerous cases, the MBTA has agreed to 
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make any changes that will promote the use of language which is consistent throughout the 
report. Inaccuracies have been corrected and wording streamlined. 


Cost Effectiveness - There is no requirement for the CAC to see or comment on cost 
effectiveness. In fact, the committee is not charged with that responsibility. That decision is 
the responsibility of the MBTA Board of Directors, the Secretary of Transportation and 
the Administration of Acting Governor Jane Swift. To the point however, the cost of the 
Greenbush line, over its lifetime, will be far more economical when compared to other 
modes of transportation when tabulating the number of passengers carried on a yearly 
basis. The life span of commuter rail equipment spans decades, which boosts its overall 
ridership during that extended time frame dramatically. The title of the document the 
Citizens Advisory Committee is commenting on is Transportation Improvements in the 
Greenbush Corridor. Although the preferred alternative, commuter rail to Greenbush, may 
be more expensive than expanded buses/boats, the objective is to provide the region with 
the most comprehensive and convenient transportation system, providing the greatest 
number of commuters with a reasonable alternative to the automobile. We believe the cost 
is justified. Restoration of service on the Greenbush line focuses on the need to have a 
multi modal approach to transportation. The South Shore needs trains, boats and express 
buses. The South Shore cannot be adequately served unless all of those alternatives are in 
place. This is not the cheapest alternative, but it is the only way to move the most number 
of commuters on a daily basis. 


Use of current Census figures - Year 2000 census figures have been used to provide basic 
population figures. However, additional information on commuting patterns will not be 
available in time for comment. Upcoming year 2000 census figures, when available, should 
accentuate the need for the construction of the Greenbush line. 


M.B.T.A. Response to requests for information - The MBTA has provided information to 
individuals, community groups, and boards as required by law. There will always be those 
who do what they can to slow down the process, in the hopes that the Greenbush line will 
never be constructed. A great many requests for information go out to the MBTA every 
week. To the extent possible, we believe the MBTA has provided requested documents in a 
timely manner, not only to CAC members but also to the communities at large. 


Electrification of Service - Opponents have said the MBTA has not presented information 
on the use of electrified service instead of the current diesel services. This is an attempt to 
slow down the process. The truth is that this line is being designed so that at some future 
point it could be converted to electric, when ever, and if ever the law mandates the change. 
The Old Colony lines, including the Greenbush line, will allow for clearances to fully 
electrify the area at some point in the future. There is a tradeoff here that many people may 
not be aware of. Overhead wires and poles are not aesthetically pleasing. During the 
Northeast Corridor Electrification Project, communities like Mystic and Stonington, CT 
were pleading with the federal government to keep the diesels. 
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Design Build Concept - Money has been set aside for two model transportation projects 
to use the concept. One is a highway project. One will be a mass transit project, and could 
be the Greenbush project. The legislation has support of both Republicans and Democrats 
in this state. It has the strong support of the State Transportation Secretary and the House 
Chairman of the Joint Committee on Transportation. That fact alone speaks highly as to 
the importance of using design build in this circumstance. This method may well be the 
most efficient in construction of this project. 


Future Comments - The rules outlined previously for a CAC have noted, "When the final 
EIR is submitted, the CAC may submit comments, which shall become a part of the final. 
After the final EIR is submitted, the CAC may consult with the Secretary to determine its 
role, if any, in any future up-dating of the EIR." We want to leave room for any comments 
the CAC may have after the final EIR. Those comments would deal with issues from the 
programmatic agreement and the specific agreements negotiated with each of the 
communities along the right of way, which were not in place at the time of this comment. 


In Conclusion - The Greenbush commuter rail train is coming. While there are concerns 
that have been voiced, there are solutions associated with each issue. None of the problems 
are insurmountable. Thousands of commuters will take it every day, once service 
commences. People will take it just like they do on the Middleboro and Kingston lines. 
Studies of the three lines in the 1980's made a prediction that the Greenbush line had the 
ereatest potential for riders of all three lines. We believe that prediction is still valid. The 
MBTA has been responsive to the questions raised. Not all of the questions raised received 
the answers some people wanted, but the answers were given. Of the comments made by 
CAC members, 101 changes were accepted by the MBTA for inclusion, 42 were not 
accepted. 


This is not the creation of a new commuter rail service, this will restore service to a 
commuter rail line that previously had commuter rail service, in fact was the oldest of the 
three Old Colony Rail lines. This project is for the common good of the region, whether 
from a travel time, energy usage, air quality, or from a regional quality of life point of view. 
The line will be successful. Its greatest potential problem may be its future need for 
additional parking, due to the large number of people that will continually decide to take 
the service on a day-to-day basis. We hope that as the project gets into a more in-depth 
design phase, more parking is designed into the project, and not in the future. We ask that 
the Secretary of Environmental Affairs accept these comments from members of the CAC, 
and that the DFEIR be published in its current form, and public comments be taken. We 
thank you for the privilege of serving on the Greenbush Citizens Advisory Committee. We 
hope our comments are of value to you. We ask that this specific Minority Comment be 
titled the “Report of the Proponents”. 
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The undersigned support the Minority Comment: 


Signature of Richard Prone (Duxbury) provided by fax — May 15, 2001 


4 


Terry Fancher (Braintree) 
Gregory Guimond (Marshfield) 
<x 


} 
CaS Wee 


William Grimes (Watertown) 


, De Sh S13 £4, 


Martha Gjesteby (Céhasset) 
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APPENDIX E 


MODIFIED SHALLOW-CUT ALTERNATIVE FOR WEYMOUTH 
LANDING 





Introduction 


This Appendix is submitted by the Joint Braintree-Weymouth Mitigation Committee (the 
“Committee”), for review as part of the Draft EIR. It addresses an alternative — the 
“Modified Shallow Cut Alternative” - that, in the view of the Committee, may be most 
able to minimize and mitigate potential environmental impacts of the Greenbush Line as 
it traverses Weymouth Landing. The Modified Shallow Cut Alternative, as further 
described below, is a design compromise between the Shallow Cut Altemative, as 
evaluated by the MBTA, and the Tunnel Alternative, also examined but determined by 
the MBTA not to be permittable. The Modified Shallow Cut Alternative would require the 
“flattening” of two culverts that carry Smelt Brook beneath the railroad alignment, and 
would require raising of Quincy Avenue / Rt. 53- Braintree , and Commercial Street — 
Weymouth, by3.5 and 5.5 feet, respectively. The Mitigation Committee believes that the 
Modified Shallow Cut Alternative balances the important environmental values 
assodated with Smelt Brook, against the important human and community values that 
affect daily life at Weymouth Landing — visual, traffic, safety, business, and historic. The 
purpose of this Appendix is to solicit agency and public comment on the Modified 
Shallow Cut Alternative. — 


E.1 Background to this Appendix 


Weymouth Landing is a densely developed commerciai hub and fringing residential area 
that serves as a destination for commerce and as part of a major traffic route for 
commuting. The addition of hourly train service through the Landing will further 
complicate the existing traffic patterns and pose significant concerns for the historic 
character of the area. Therefore, the crossing of Weymouth Landing by the MBTA 
project must be designed to address these concerns. 


The MBTA and its design consultant, Jacob-Sverdrup Civil, Inc., initially examined nine 
design alternatives for crossing Weymouth Landing. As part of its consultation process 
with the MBTA, the Committee has helped the MBTA evaluate the feasibility of each 
alternative. During the Fail, 2000 the mitigation committees in Braintree and Weymouth 
requested the MBTA to review design alternatives based on safety concerns associated 
with the at-grade alternative. In November, 2000, the MBTA concluded that the 
At-Grade Alternative, with a grade crossing at Quincy Avenue / Rt. 53, was 
the best alternative. Seven potentially feasible alternatives were described by the 


a 
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MBTA at a aceha meeting on November 30, 2000. ‘Those descriptions and the MBTA’s 
conclusion on feasibility were as follows: | 


A. 





Variation on the At-Grade Plan to reduce train speed at the Quincy Avenue gran 
crossing and shift the station platform out of the rock cut and away from abutting — 
residences. Not evaluated because did not meet community = concerns. 





G ar | with the railroad passing either over or 
under the road. Not evaluated because did not meet Som nuny, S concerns. 


Tunnel carrying the railroad. 21 feet below. street level So that all three grade — 


_ crossings could be eliminated without changes to roads or traffic patterns. Rejected 
due to impacts to Smelt Brook, which the Ly concluded would make the 


aenane unpermittable. — 





hallow Cu t which would lower the railroad 23 feet below street t level, to just above | 


‘the Smelt Brook culverts, avoiding impacts to Smelt Brook. Visual, access, and 


traffic impacts associated with raising road esses by 8 feet caused the 
T to _— this alternative. Por : : ‘st we | 





Shallow. C | Variation was a variation of the shallow cut alternative, with station 


parking on a deck above the municipal lot, new waterfront park at Rhines Lumber, 


~ placing Smelt Brook in open channel. This alternative contained the same 


visual, access, and traffic impacts as Alternative D, plus additional traffic 
and business concerns, and therefore was s rejected. 


Low Overpass which would elevate the paiiead 14 feet above grade and reduce road 
grades by six feet. This alternative posed similar visual, access, and traffic 
impacts as the previous two alternatives and therefore \ was be ace 


. Elevated Viaduct carrying the railroad over r streets SO that all three grade crossings 


could be eliminated without changes to the roads or traffic patterns and without 
impacts to Smelt Brook. Given serious community opposition to the current 
at-grade plan, and given problematic impacts and issues of all the other | 


alternatives studied, the MBTA concluded that the Viaduct could be a 


viable alternative to the currently preferred ae grade plan 


Notwithstanding the MBT. A's analysis and condtisions, the Committee remained gravely 
concerned about the impacts that would result from either the At-grade Alternative or 
_ the Viaduct Alternative. Accordingly, in January 2000 Weymouth solicited proposals, and 
awarded a contract to the consulting firm Epsilon Associates, Inc. (Epsilon) to conduct a 
reexamination of the potential alternatives and the environmental issues presented, and 
to advise the Committee if in their judgment an alternative might exist that might offer a 
better solution to the problems of traversing Weymouth Landing. The MBTA agreed 
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E.2 


that it and Sverdrup would cooperate fully with Epsilon and with Weymouth in this 
process. 


The resuit of the reexamination led to the development of a Modified Shallow Cut 
Alternative. Pending results of a study of Rainbow Smelt that is currently Deing © 
implemented, and subject to further review of design development issues, the 
Committee believes that the Modified Shallow Cut Alternative may offer the best balance 
between relieving major public safety, traffic, and historical preservation concerns, while 
protecting the smeit run. 


The Committee considers it imperative that state and federal agencies, and- the 
commenting public, have the opportunity to review the Modified Shallow Cut Alternative 
under the MEPA process. The Committee is however sensitive to the MBTA’s propased 
permitting and construction schedule. Because the Modified Shallow Cut Alternative has 


‘only recently been developed and remains under study, the Committee has agreed to | 


present the alternative through this Appendix, as part of its comments on the DEIR - a 
process to which the MBTA has agreed. 


This Appendix will be supplemented by a study report that will provide details of an on- 
going study of the rainbow smelt spawning run in Spring 2001. If agency comments on 
the Modified Shallow Cut Alternative indicate that it has the potential to be successfully 
permitted, the Committee anticipates that additional analysis and mitigation may be 
reviewed in a Final Design Report, to be submitted and reviewed subsequent to MEPA 
Certification of the Final EIR. 


Development of the Modified Shallow Cut Alternative 


Epsilon’s first step was a careful review of the alternatives analysis conducted by 
Sverdrup and the MBTA. Sverdrup made available plan and profite sheets, and met with 
Epsilon to describe the process that had been undertaken, and the engineering factors 


- that needed to be taken into account. Epsilon toured Weymouth Landing to familiarize 


itself with conditions there. Sverdrup’s expertise in railroad engineering was 
acknowledged, and Epsilon and the Joint Mitigation Committee, accepted as a premise 
Sverdrup’s design requirement, uniformly applied to the entire Greenbush Line, that 21° — 
9” vertical separation was required between bottom of track slab and roadway surface 
above, 


With the assistance of the Towns of Weymouth and Sraintree, Epsilon collected 
additional available pertinent background information, including old maps and plans, 
photographs of early conditions, and early design reports. An important contribution 
was made in January 2001, by J. Paul Toner, Chairman of the Pond Meadow Park 
Association, who provided information regarding the operation and maintenance 
activities at the Pond Meadow Dam. Mr. Toner indicated that smelt spawning activity in 
fact occurs above the flood control project, with passage provided through a siuicegate 
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that the Pond Meadow Rangers open each spring for the smelt. The Rangers produced 
photographs showing smelt collected in the drainage channe! between Brookside Road 


Arch culvert and the upstream opening to the pressure conduit. This was important 


new information for the MBTA Weymouth Landing Project. 


Additional documents were collected that show the function and design of changes to 
Smeit Brook over time, and other infrastructure (sewer lines) in the Landing. Plans 
include the original reconstruction of Smelt Brook in 1953, the construction of the sewer 
line across Smeit Brook in 1958, and the Pond Meadow-Smelt Brook Flood Control 
Project. Staff at the Pond Meadow Park Association provided copies of the Detailed 
Project Report (October 1972) and the Operations and Maintenance Plan (1976) for the 
Pond Meadow-Smelt Brook Flood Control Project, as well as first-hand accounts of Smelt 
Brook. 


A field inspection was conducted on February 1%, attended by personnel from DMF, 
Town of Weymouth, a representative of the Joint-Committee from Braintree, Pond 
Meadow Park Association, Sverdrup, Epsilon, and Dr. Michael Scherer of Marine 
Research, Inc., who had previously conducted studies of the smelt run in Weymouth 
Fore River. Subsequently, two further meeting were held between Epsilon and 
Sverdrup. Weymouth was represented by James Clarke, Director of Planning and 
Community Development. On March 21, a meeting was held at the offices of Army 
Corps of Engineers , attended by representatives of state and federal agencies, 
Weymouth, Sverdrup, Epsilon and Marine Research, Inc. Copies of meeting minutes are 
provided at the end of this appendix. 


Both Weymouth and Sverdrup conducted surveys to obtain spot elevations where Smelt 


Brook discharges beneath the railroad embankment into Weymouth Fore River. 


The information gained through the above research, site visits, survey, and a study of 
documents and discussions among experts is summarized below. 


| Smeit Brook 


Smelt Brook flows from south to north from an area just north of Route 3 primarily . 
through Braintree until just south of Rt. 53 where it forms the corporate boundary 
between Braintree and Weymouth. The Smelt Brook watershed encompasses 
approximately 2.41 square miles (1,540 acres). The brook flaws out of Pond Meadow, 
an artificially created pond that was enhanced with a larger dam as part of the U.S. 
Army Corps of Engineers flood control project. It then flows through a dense residential 
area, under Route 53, and beneath a large parking area in the heart of Weymouth 
Landing before discharging downstream of the railroad line into the Weymouth Fore 

Figure Ef Lower Smelt Brook, is an aerial photograph of Weymouth 
Landing on which the course of Smelt Brook may be seen. 
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EFL Flooding 


As late as the 1940's, Smelt Brook flowed into an open tidal marsh upstream of the 
railroad embankment. The marsh provided a degree of flood storage capacity for both 
tidal fiow and freshwater flow from the watershed. However, increased development, 
both in the Landing and up in the Smelt Brook watershed, led to serious flooding 
problems, as flood events inundated not only lower Smelt Brook, but also the business 
district on Quincy Avenue and Commercial and Washington Streets. Major flooding 
events generally occurred as the result of major regional storms such as nor’easters and 
hurricanes and were a function both of high rainfall events and coastal flooding and/or 
high flood tides. Flooding was also exacerbated by poorly functioning drainage facilities 
in the business district. | 


Major Storm Events 


Major storm events that caused flooding in Weymouth Landing are listed in Table E-1. 
Lea alia Lala 
Saeerae [asec seas 
ae 
ae ears fee 


To mitigate the flooding problems in Weymouth Landing, the U.S. Army Corps of 
Engineers constructed a flaod control project, completed in 1976, to limit coastal 
flooding, and to divert large spring runoff events from flooding. The primary 
components of the flood control project were: enlargement of the dam at Pond Meadow, 
channelization of the stream in the section below Pond Meadow, installation of an arch 
culvert and stilling basin adjacent to and beneath Brookside Road, and construction of a — 
flood control pressure conduit to convey flood level waters directly to the estuary. 
Finatly, the Corps included in the 1976 final design (but not in the 1972 initial design 
documents), the construction of a sluicegate, so as to allow base flow to travel through 
the old Smelt Brook between March and June when smelt migrate upstream to spawn. 
This sluicegate was constructed, in 1975-76, expressly to prevent damage to the smeit 
Spawning run up Smelt Brook. 








The relationship between the cid Smelt Brook and the flood control pressure conduit are 
essential to understanding the proposed modifications to these structures, and are 


la a a a a 


described in greater detail below. figure E2 is an aerial photograph of Weymouth 
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Landing, on which the course of former Smelt Brook, as well as the pressure conduit 
constructed by the U.S. Army Corps of Engineers, are depicted. 


The Corps of Engineers, which funded construction of the flood control project, required 
that local responsibility for its operation and maintenance be assumed by Braintree and 
Weymouth. Consequently, the Massachusetts General Court enacted Chapter 787, Acts 
of 1972, which established the Braintree-Weymouth Conservation District. The 
responsibilities of the District are now carried out by the Pond Meadow Park Association. 
The Association is responsible for carrying out the operations and maintenance 
requirements of the flood control project as detailed in Operations and Maintenance 
Manual for Local Protection Project: Weymouth-Braintree, Massachusetts; Pond Meadow 
Lake and Smelt Brook (Corps, February 1972). Costs for maintaining the flood control 
project are shared by the Towns of Braintree and Weymouth. A condition of the flood 
control project ts that any future changes to it need to be reviewed and approved by the 
Engineering Division of the U.S. Army Corps of Engineers. 


Rainbow Smelt Run 


Rainbow smelt are a relatively small anadromous (spawn in freshwater; live in saltwater) 
fish that inhabit nearshore waters of New England. Smelt move onshore in the fall and 
gather to spawn in early spring. Spawning in Massachusetts generally commences in 
the month of March, however, because spawning activity is triggered by water 
temperature cues, spawning periods may vary from year to year. Smelt seek to spawn 
in freshwater habitat just above the salt wedge. Unlike other anadromous fish, such as 
salmon and herring, smelt are not strong swimmers and cannot swim up over obstacles 
to passage of one foot or more. Thus, to maximize the distance they can swim 
upstream, smeit move up as far as they can with a rising tide and then continue to swim 
up gradual freshwater segments of streams. Smelt have been observed congregating 
below an obstruction waiting for the tide to push them up and over. One such place is 
at the railroad bridge on the Monatiquot River. 


Prior to the spring of 2001, few people were aware of the viable smelt spawning run in 
Smelt Brook. Most state experts believed that the extensive culvert system and flood 
control project constructed by the Corps of Engineers presented a permanent obstacle © 
to smelt locating suitable spawning habitat. A study of spawning success in the 
freshwater portion of the Weymouth Fore River known as the Monatiquot River 
completed by Marine Research Inc. and developed with assistance of the personne! from 
the MA Division of Marine Fisheries included placement of egg collection tiles below the 
Smelt Brook culverts. However, no effort was made to place tiles above the flood 
control project because fisheries biologists were not aware of upstream spawning. 


Anecdotal evidence is that smelt eggs have been observed in the 72” culvert by which 
Old Smelt Brook discharges into Weymouth Fore River (Scherer, 2001). Smelt are also 


said to travel up into the 96” pressure conduit, seeking to spawn. The upper end of that 
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conduit, however, is blocked by a 9foot change in elevation that smelt cannot 
surmount, and the smelt are forced to lay their eggs in waters that are tidally influenced 
and likely of salinity that cannot sustain hatching. 


Two important environmental issues, as to which there is not unanimity among experts, 
is the effect on an active smelt run of free surface above the flows, and laminar flow. 
The first issue has to do with whether smelt will enter a submerged conduit to spawn, or 
whether there must be free surface above the stream flows for them to be interested in 
proceeding upstream. The second issue relates to “attractant” flows — whether smelt 
are attracted up a stream by the freshwater flows downstream, which, being lighter. 
than salt water, flow out over the surface of the receiving salt water. It is generally 
conceded that the Weymouth Fore River smelt run, which was historically one of the 
most prolific smeit runs in Massachussetts, is impaired now — the reasons for this 
including development in upstream watersheds, poorer water quality, and extensive 
channelization and culverting of the jower watersheds in the name of flood control. 


E33 Flood Control "Pressure Conduit 


A primary component of the Corps flood control project was the installation of a 
“pressure conduit.” The pressure conduit receives flood flows from upper Smelt Brook, 
and conveys them under hydraulic pressure out into the waters of the Weymouth Fore 
River. The difference in edevation or “head” between the entrance to the pressure 
conduit and its discharge to Weymouth Fore River continually forces water out into the 
Weymouth Fore River, even under elevated tidal conditions which previously caused 
back-ups of Smelt Brook and flooding at Weymouth Landing. Thus, the purpose of the 
pressure conduit is to convey flood waters from the watershed upstream of the 
Weymouth Landing business district beneath Weymouth Landing (with no outlet) and 
directly to the Weymouth Fore River. Old Smelt Brook was retained to handle street 
drainage from the Weymouth Landing business district and to allow for migration of the 
rainbow smelt. 


The pressure conduit flows relatively parallel to the Old Smelt Brook through the east 
side of Weymouth Landing. It starts below the channelized stream downstream from 
Brookside Road, where the stream passes over a 2-foot high weir and through a trash ~ 
rack and drops nine feet to the base of the upper end of the pressure conduit, a 96” 
round concrete culvert, The pressure conduit is gently sloping at 1 foot down over 200 
feet. It weaves for 1,140 feet first east to Front Street, then north through the Front 
/{Commercia! Street intersection with Route 53 and beneath the parking ict at Weymouth 
Landing, beneath the raifroad embankment, and outlets into the Weymouth Fore River 
estuary just east of Old Smelt Brook. All Street drainage is restricted from entering the 
conduit, because flood waters from the pressure conduit are under hydraulic pressure, 
pemnitting the conduit (and brook) to discharge unto the Weymouth Fore River at 
elevated tidal conditions. 
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£-3.2 Old Smelt Brook 


The perennial stream that is Smelt Brook, but is sometime referred to as Old Smelt 
Brook, flows from south to north through the west side of Weymouth Landing. While it 
is the primary channel of Smelt Brook, the location of the channef has changed over 
time as the Landing has been developed from a meandering stream to a straightened 
channei. 


Currently, Old Smelt Brook begins at a sluicegate downstream of the channelized stream 

segment, at the concrete structure where Smelt Brook, in an open channel passes 
through the trash rack and drops into the pressure conduit. The sluicegate is a 2-foot 
by 4-foot opening on the west side of the stream channel that, when opened, allows 

Smelt Brook to enter its old stream channe!. To enhance flood contol, the sluicegate is 

kept closed for most of the year, ensuring that watershed flows upstream of Weymouth 

Landing are directed into the pressure conduit and bypass the densely developed 

Weymouth Landing business district. The flood control project, however, was designed 

to allow for upstream migration of rainbow smelt through the old Smelt Brook stream 

channel. To allow spawning to occur, the sluicegate is opened and raised approximately 

one foot between March 1* and May 31*. During other parts of the year, flow into Old 

Smelt Brook is restricted by the closed sluicegate. 


From the sluicegate, Ofd Smelt Brook flows into a 60-inch reinforced concrete pipe and 
then under Route 53. One can observe the flowing stream at several catch basins along 
its route, notably in a circular grate about 80 feet downstream near the Braintree pump 
station, and in catch basins on Route 53 across from the intersection with Brookside 
Road. 


A small but important segment of Old Smelt Brook can be observed flowing through an 
opening in the pavement beneath a deck behind Ye Ojide Brick Grill. In this segment, 
the brook flows through a 10-foot wide by 7-foot high box channel. The brook then 
flows undemeath the large parking lot in Weymouth Landing and at some point, the box 
culvert narrows down into a 72” concrete culvert, which runs underneath the railroad 
line and discharges just downstream of the railroad bed, near the discharge from the 

96” pressure conduit. | 


Modified Shallow Cut Alternative 


In November, 2000, the Tunnel Alternative was rejected by the MBTA because it would 
sever the conduits carrying the Smelt Brook smelt run, an unacceptable result under 
state and federal regulations protecting such resources. At that time it was generally 
believed that smelt passed up the pressure conduit and Old Smelt Brook to spawn, Dut 
the flows in Old Smelt Brook were assumed to be local street drains and groundwater — 
the role of the siuicegate in providing spawning smelt passage up above the mouth of 
the pressure conduit was not then recognized. 





65100.doc 8 Appendix E rev 1 


Epsilon Associates, Inc. 


The MBTA's version of the Shallow Cut Altemative was designed to leave untouched the 
culverts carrying Smelt Brook (Old Smelt Brook and the pressure conduit), but resulted 
in an 8-foot “hump” on Quincy Avenue and Commercial Street — Weymouth, with 
unacceptable design, safety, and commercial impacts. The Modified Shallow Cut 
Alternative is a compromise between thosé two alternatives — the track Ded is Drought 
four feet lower than the META shallow cut alternative, requiring alteration of the Old 
Smelt Brook culvert, but leaving enough headroom to permit smelt to continue their 
spawning runs up Old Smelt Brook. 





respective elevations of the 96” pressure conduit, the 72” Old Smelt Brook conduit, 1929 
tidal elevations (Mean Low Water, Mean Sea Level, Mean High Water, and 2001 tidal 
elevations (which are about 0.6 feet higher than 1929 baseline conditions). Elevations 
both at the discharge headwail, and the slightly higher elevations upstream beneath the 
upstream edge of the proposed track slab, are shown. 


E,5.2 Overview 


The Modified Shallow Cut Alternative, like the shallow cut alternative examined by the 
MBTA, provides for a sub-grade crossing of Weymouth Landing. Train traffic (east to 
west) would travel into a cut section west of the Webb Street/Commercial Street — 
Weymouth intersection, reach a low point at a station platform running from just east of 
Commercial Street to just west of Quincy Avenue, start to rise, but remain below Quincy 
Avenue and Shaw Street, and mount to the grade of the-.existing bridge at Mill Lane. 
Mil] Lane would be closed to vehicular traffic but could remain open as a pedestrian 
passage. Where the track crosses the Olid Smeit Brook conduit, the base of the track 
slab will be set at elevation 4.0 feet MSL. A result of this is that, existing grades must 
be increased by 3.5 to 5.5 feet, respectively, at the Quincy Avenue and Commercial 
_ Street rail crossings. This will produce gradients in the road that will rise to a maximum 
of 3.5 to 5.5 feet higher than existing condition. These streets would be modified as 
part of the proposal to limit the effects of the rises in elevation, and preserve adequate 
sight distances needed for safe travel. Additional measures would be included that 
address the impacts to abutters to Quincy Avenue and Commercial Street and preserve 
-property access. | 


E.S.2 Alterations to the Smelt Brook Culverts 


As described above, the modified shatlow cut alternative will require the alteration of the 


existing Smelt Brook Culverts. Refer to Figure E-4 for a visual illustration of the 
proposed aiterations. 


To accommodate the Modified Shallow Cut Alternative, the bottom of the track slab 
would be set at 4.0 feet MSL. The tops of both existing culverts are above this 
elevation; Old Smelt Brook is at 4.9’ MSL and the pressure conduit is at 6.3° MSL, as 
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shown on Figure E-3. In order to reduce the height of the culvert and still 
accommodate the hydraulic flow for both Old Smelt Brook and the Pressure Conduit, 
both culverts must be widened while being flattened. Therefore, the proposed 
conveyance structures will be converted to box culverts. The 96” pressure conduit 
flows will be conveyed through a 5X10’ box culvert; Old Smelt Brook flows would be 
conveyed through a 4’X8" box culvert. Figure E-4 shows the box culverts, looking 
upsiream, To provide sufficient weight bearing capability, the box culverts must be 
more than one foot thick, leaving the elevation at the top of the box culvert opening at 
2.89 MSL. 


The transition between the 72” Old Smelt Brook culvert and the 4’X8’ box culvert takes 
place at a vault chamber, which will need to be designed to maximize laminar flow and 
avoid turbulence. Figure £5 
section of the track slab, track and station platform, and the slope of the 4°X8" box 
culvert, passing under the railroad to the headwall where it discharges to Weymouth 
Fore River. 





The existing elevations at top of pipe compared top proposed conditions under the 
modified shallow-cut and reduction in top of culvert elevation are presented in Table E- 


2. 
Reduction in Height at the Smelt Brook Culverts 
Existing Proposed Elevation under | Difference 
elevation Modified Shallow Cut 
(MSL) {MSL) 


Old Smeit Brook 


Pressure Conduit 





£.6 The course of the Modified Shallaw Cut Alternative 


Figures E-6 and E-7 are a Pian and Profile which depict the Modified Shallow Cut 

Altemative, prepared by Sverdrup at the request of Weymouth. The Plan view shows 
that the Modified Shallow Cut Altemative follows the course of the existing right of way 
across Weymouth Landing. ‘The Profile shows the elevation "bes ee and track slab, 


Street Weymouth, the bottom of track slab is at elevation 4 Fe 
rises to pass over the train at elevation 32, 5.5 feet above i its existing elevation. The 





= (the elevation of the existing parking ict is 
approximately rs: ). Once past he pressure conduit and Smelt Brook, the track stab 
remains at elevation 4= where it passes beneath Quincy Avenue / Rt. 53, which in tum 





naam ts 


must be raised to elevation 3 See 
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to drop as it heads into Braintree and reaches a low point at Shaw Street. The Modified 
Shallow Cut Alternative necessitates closure of Mill Lane. Traffic that now passes along 
Mill Lane to Union Street — Braintree must be diverted out to Shaw Street. The track 
reaches grade at approximately station 610 = heading west through Braintree. 





£.7 Issues remaining to Be addressed 


E.7.1. Smelt Monitoring Program. Tt is important that the actual condition of the smelt 
run in Old Smelt Brook be accurately ascertained. At Weymouth’s request, the MBTA 
commissioned Dr. Michael Scherer to undertake a study of the smelt run in Old Smelt 
Brook. The study involved a number of nightly observations of the smelt, and 
placement of egg trays which are adhesive and from which the number of smelt eggs 
laid in the area may be determined. The study was commenced in early April, 2001, 
and its results will be made known in approximately late May, 2001. 


£.7.2 Effects on flows in lower Smelt Brook of the change from a round culvert to a 
box culvert — will the loss of head space, as the tide rises and submerges the culvert, 
impair the attractant flows to the migrating smelt? Will the conversion to a box culvert 
induce turbulence that will mix the freshwater flows into saline receiving flows, 
diminishing attractant flows? Experts consulted during the preparation of the Modified 
Shallow Cut Alternative generally were of the view that smelt will enter submerged 
conduits, and that Jaminar flow should be able to be retained as Smeit Brook passes 
beneath the railroad. However, all agree that offsetting mitigation for any potential 
impacts should be aggressively pursued, if the Modified Shallow Cut Altemative is to be 
implemented. 


E.7.2. Opportunities for Mitigation. The MBTA‘s initial approach to Smelt Brook had 
been to leave it untouched, so that no mitigation for impacts would be required. Since 
the Modified Shallow Cut Alternative places a portion of Olid Smelt Brook (and also the 
pressure conduit) in box culvert, it cannot be definitively ruled out that there will be 
some change to flows in Smelt Brook during spawning season, and potential impacts to 
the smelt run could occur. To mitigate such potential impacts, the Mitigation Committee 
believes that beneficial alterations to Smelt Brook may be made. in particular, 
additional “daylighting” of Old Smelt Brook where it passes through Weymouth Landing . 
should be beneficial to the spawning habitat. In addition, once smelt pass upstream 
through the sluice gate into the channelized course of Smelt Brook, they can travel only 
as far as the Brookside Road arch culvert. If the stilling basin downstream from that 
arch culvert were modified, the smelt should be able to access an additional haif mile of 
high quality steam and wetland habitat, enhancing spawning opportunities. Finally, it 
appears that the 96” pressure conduit is a “dead end” for spawning smelt. This should 
be substantiated, and consideration should be given to identifying ways fo discourage 
smelt from traveling up the pressure conduit. 
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The Committee also believes that there are opportunities to mitigate in the Monatiquot 
River. Smelt Brook flows into this river and obstructions upstream that could be modified 
to enhance the smelt run. This option should be evaluated in future studies. 


E.7.2. important Community Issues. Because the Modified Shallow Cut Alternative has 
not been previously, carried as an alternative by the MBTA during the Greenbush Line 
EIR process, important questions remain to be determined. These include: 


1. Conceptual design of Weymouth Landing with the Modified Shallow Cut 
Alternative. Design of parking. Confficts with existing commercial and 
residential parking. Access to Commercial Street Weymouth from the Landing. 


2. Historic impacts of the Modified Shallow Cut Alternative. 


3. Impacts of the Modified Shallow Cut Alternative on existing and proposed 
infrastructure, including the MWRA Braintree-Weymouth sewer siphon. 


4. Design treatment of opportunities to “daylight” Old Smelt Brook. Note that this 
must be accomplished in a manner so as to avoid any exacerbation of flooding 
problems. 


5. Traffic impacts of the increases in elevation of Commercial Street - Weymouth, 
and Quincy Avenue. Traffic changes resulting from the closing of the Mill Lane 
underpass. 


6. Design of Quincy Avenue / Rt. 53, induding changes at the Quincy Avenue / 
Union Street Braintree intersection. 


7. Impacts on businesses of changes in road elevation and access. 
E.8 Conclusion, Next Steps 


The Weymouth Braintree Joint Mitigation Committee awaits the receipt of agency and 
public comment on the Modified Shallow Cut Alternative. The Committee recognizes 
that the issues are difficult, and that the Modified Shallow Cut Alternative is not a | 
perfect solution to problems posed by the Greenbush Line as it crosses Weymouth 
Landing. The Committee is gravely concerned, however, by both the At-Grade 
Altemative and by the Viaduct Alternative, and believes that the Modified Shallow Cut 
Altemative may strike the best balance among competing priorities. If agency 
comments on the Modified Shallow Cut Altemative indicate that it has the potential to be 
successfully permitted, the Committee urges that additional analysis and mitigation be 
reviewed in @ Final Design Report, to be submitted and reviewed subsequent to MEPA 
Certification of the Final EIR. 


65100,doc 12 Appendix E rev 1 
Epsilon Associates, Inc. 


PSION joss. 


Enger © Eek oneal (-3neuHmi 


Figure E-1 
Lower Smelt Brook 
Weymouth, WA 


Asa Ook, 20 


Scale 1:3 600 


lm = 400 ft 


100 O 100 200 Feet 





Legend 
Old Smelt Brook 


Flood Control Conduit 


Ads GOhopkotay JO 


Figure E-2 Scale 1:1800 
Weymouth Landing lim = 150 ft 
W ey in Oo uth, WLA oO s0 100) 6=Feet 


EPSILON cn: ——— 


Enger © Eek oneal (-3neuHmi 











20 





SPRING---EDE 


ye ee ee eg ee a 2 ee OS ease Ca es ee oC 





HIGH WATER LEVEL 
02/06/2001 EL = f+15 


TRACK. SLAB 


TOP OF FRuP moo 
AT HEADWALL 
EL=2.89 

















CCl Orr ee e—rwmnl— —_ oleae 
ee 


Seer ene  s< Sern rr oe ane Ore OSE iar Or es—=sse ee 


SS ee eee 


—_—-, >? hl 


—— ac or INV = 4.0 a 
ee HE ADWALL Coe 
NN a 
OS eo = = 
ia ieee f HN 200, 
meena = LY NOT ER 
MHW 1929 | al fo \| MSL 2001 
aS ae | 25 ev. ok Me 
ee ee ee ee Se Se Sere a es 
(== 1 
‘2 yst_1929 bs ee es re, ae ee a fo tena 





New 1929 
E 


L = -4.85 





CHANNEL 


EXIST 96 BOTTOM 


INV = —-1.69 


SMELT BROOK 
LOOKING UP-STREAM 











Exo 2 
(INV AT 





25 


20 


5 














20 





me em me a a ae ee ep em me a oe aoe ae ee ee ee 


SPRING---EDE 





02/08/7200 


TRACK. SLAB 


HIGH WATER LEVEL 


1 EL = ¢.15 





“Se TOP OF 
= HEADWALL 





FL = 4.43 


CSS 


ee a ee 


INV = 4.0 








SSS ee ee 


FL = 5.06 


MSL 2001 
7 * = 0.54 





L = -0.09 


—=—— eer erm —_ aeernr—h— or 


ee eee 


owe Oar are OCU rn ease es=_c=ssccee eee 


ee ee ae 


_ MLW 2001 
i * = 4,39 





L = -4.85 








PROP 5'x10' 
INV = -1.69 


RCE 








CHANNEL 
BOTTOM 





PROPOSED SMeEL! BRUOK 
LUOKING UP-STREAM 





SS ee? OC 


PROP 4° x8’ 





RCB INYO = =1671 


(INV AT ‘TRACK = —O0.05) 


25 


20 


10 














50 


40 


30 


20 


ELEVATION 
oO 


=20 








EXIST GRADE 


PROP RETAINING WALL 











¢ GREENBUSH TRACK 





PROP HIGH LEVEL PLATFORM 





PROP: 4’Hx8’W SMELT BROOK 
CONCRETE BOX CULVERT 


EXIST 72” SMELT 
BROOK RCP 









PROP SMELT BROOK 
VAULT CHAMBER 























35 =5.- 






— 























20 40 60 


SMELT BROOK PROF ILE 


rEx OTING Goo 


hor) 





80 





100 





















\ 
N 446200 


= 
“i 
- 
X \ 
S$ 
= 


+ AEEZSS —. 446200 +. 446200 +. 446200 
= 


2 
2,SToRy 
Wwe 
00 
\ 


A “\ 





borers 

— 742600 
E 742800 
E 743000 
E 743800 


















elm 


Ppa 2 STREET ae 
[  YAsooo ALLEN . 


2 
o5goR¥ 
94/56 





ree at 





— 744000 
















STONE RET WALL 












N/F_ 
BOSTON GAS COMPANY 










C News 
i & Paved Park; 
7] NS ~ 
rs 
oft 2/8 
f Sf 
2 STORY g : - 
ae i 
c 2 SES 























aS Tory 
0 
HN APT BLDG 































CONC WALL 











































































































S 
2 § 
g 8 
e 
eld a: 
2 a % 
é \ 
4 S 
: ge 
¢ 
C 
oe = : 
x ane 
2 g\ 
6 eh TeMia Coury we ¢ 
WMO. Layy, 2G Ae > 
MER? rrr é 314 26.867 2 sr 
: TES ove wr _/ f ? seg" 
eA 07 noamens Gy Mae 
BAY Sacre mete 2 
ae ll Pea 
a fi 
| SBE MLS 
pSjorr i 
F 



























a 





Z 


i? 

















od 


rr 





























96" RCBCULVERT 


































)_ Story 
WOOD : 
#109 ; 
5| 
: a 
Q] 
, fa 
‘ Ry 
{> ‘ 
Zz 
bs. 
Re 
x 

























na anaan 









€ 





BOBO rious 


























STONE WA ~ 
Es We 
SIGN ty 

















<< 
LL me 
- 
& a 
ngaBY : me 
F ra ae 
F 3 





72" RC_CULVERT 




















4’ HIGH 
6" DIA. 
BOLLARDS 













35.52: )) 2.35) 


oes 
a 
J 


er) 


\ 
\ 

5 

p) 

> Vera J 

34 | * a 
d ¥ 

) y 

d 


< 
¢ a 
—p# 445959 —. 445000 N 445000 N 445000 N 445000 ; » oe +. ee 
+ ac ) a 
= 







“fd 













+. 445000 






oS 8 8 § : : 
2 : : : : rad : : 
s z = 2 z i i | 
s - : ° 4 : i | 































































































Elevation 





































































































































































































000000 Sear 







































































































































































“GROUND TIEVEL- wEBB- PARK 
GROUND PROFILE SIDE OF Rbw 
AIT THOMPSON RD 
SIDE! OF RIGHT OF WAY 
: GROUND LEVAL COMMI ST. 
--EXISTING 
TOP OF RAIL EXISTING GROU SIDE OF ROW 
ILL XISTIN NOTE: NO HORIZ &'VERT PARKING LOTISTDE JU | 1 | 
AU LLANE Sera: TANGENT FOR TURNOUT TOP OF STATI 
1 L Y —_ 
: N THIS! AREA!! SHAW ST. QUINCY AVE PLATFORM ee 
k ail a a i 4 sat 4 
l ae | | —}—_|] 
Cee tes Via Nas APPROX. LOC a | 1h pow 
[— BOTTOM OF Y = ( 10” GAS Sf teans 
BALLAST facet i lca, 18’-3” CLEAR | 1 
“O57 - 2 ri emi 
MONATIQUOT RIVER rs esse 
BRIDGE #0.79 / eaten X 
ti he Le, ee — 100-YR FU SN 
/ r Puiendior | =|.54 4 
ys — ————— : ’ 
x TOP of ROCK t— BOTTIOM 7, 
F OF BAULAST 
Fa GROUND 
a Bottom OF! DIRECT! 
/ WATER FIXATION TRACK SLAB Te Gee 
72” RCP W | 
SMELT BROOK! CULVERT awl con rer 
REPLACED WITH 4’ X 81 BOX REPLACED WITH 5’ x' 10’ BAX 
a8 i a Ha aa 3a ia ia ia 38 idl is is is is is id ia 28 rh 28 a8 ae ! 5 ! ; : ; 5 a as as ig ie ie a aa ig id aa Pi 3 2g H i i 




















MBTA GREENBUSH LINE CORRIDOR FEIR 


REFERENCES 


REFERENCES 


as part of the environmental analysis for this project and outside 

resources directly referenced in the FEIR. It is not an exhaustive 

listing of all memoranda, reports, drafts, or technical reports prepared 
as part of the project, nor does it list all references and sources used by 
environmental scientists, planners or engineers in the analysis of 
transportation projects. 


T he following list of references includes support documents prepared 


Akcelik & Associates, SIDRA 5 Output Guide, Appendix A, 2000. 


Louis Berger and Associates, Guidance for Estimating the Indirect Effects of 
Proposed Transportation Projects. NCHRP Report 403, Transportation 
Research Board, 1998. 


Boston Metropolitan Planning Organization, Transportation Improvement 
Plan (TIP), 1993 and subsequent. 


Boston Metropolitan Planning Organization, Transportation Plan for the 
Boston Region, 1993 and subsequent. 


Bolt, Beranek and Newman, Noise from Construction Equipment and 
Operations, Building Equipment, and Home Appliances, U.S. Environmental 
Protection Agency, Contract 69-04-0047, December 31, 1971. Publication 
NTID300. 1 


Cambridge Systematics, Inc., Transportation Air Quality Analysis: Sketch 
Planning Methods. Environmental Protection Agency, December 1979 


Environmental Protection Agency, /nformation on Levels of Environmental 
Noise Requisite to Protect Public Health and Welfare with an Adequate 
Margin of Safety. Oftice of Noise Abatement and Control. March 1974. 


An Evaluation of the Relationships Between Transit and Urban Form. TCRP 
Research Results Digest Number 7, Transportation Research Board, June 
1995. 


Highway Capacity Manual, Transportation Research Board, Special Report 
209, Third Edition. Washington, DC, 1994, updated December 1997. 


Ronald Dale Karr, The Rail Lines of Southern New England, A Handbook of 
Railroad History, Branch Line Press, Pepperell, MA, 1995. 


REF-1 


MBTA GREENBUSH LINE CORRIDOR FEIR 


Kingston Tunnel Vibration Measurements. Memo from Herbert Singleton to 
Mohammad E]I-Shrafi, October 25, 2000. 


Kittleson & Associates, Inc., Roundabouts: An Informational Guide. for the 
Federal Highway Administration, June 2000, Publication FHWA-RD-00-067. 


Massachusetts Coastal Management Policy 21 and 22. 


Massachusetts Environmental Policy Act Regulations, 301 CMR 11.00 et seq. 


MK Centennial, Independent Analysis of the Old Colony Greenbush Project, 
for the MBTA, October 18, 1999. 


Parsons, Brinckerhoff, Quade and Douglas, Inc., TCRP Report 16: Transit 
and Urban Form. Transportation Research Board, 1996. 


Douglas Porter, Transit Focused Development. TCRP Synthesis 20, 
Transportation Research Board, 1997. 


State Antiquities Act (Massachusetts General Laws, Chapter 9, Sections 26 et 
seq.) 


Summary of OCRR Comuter Rail Vibration Measurements. Memorandum 
from Laura Chan and Herbert Singleton to Mohammad ElI-Shrafi, March 27, 
2000. 

Support Document: Ridership Forecasts, MBTA, March 1994 

Support Document: Analysis of Traffic Impacts, MBTA, January 2001 


Support Document: Analysis of Noise and Vibration Impacts, MBTA, January 
2001 


Support Document: Capital Cost Estimates, MBTA, January 2001 
The Swift Rail Development Act. 49 USC 20153. 


Transit Noise and Vibration Impact Assessment, Final Report. U.S. 
Department of Transportation, FTA, April 1995. 


REFERENCES REF-2 


MBTA GREENBUSH LINE CORRIDOR FEIR 


DISTRIBUTION LIST 


On February 1, 2001, the MBTA mailed correspondence to 1,060 contacts on the 
Greenbush FEIR distribution list. This correspondence notified recipients of the 
upcoming distribution of the Greenbush FEIR and requested information concerning 
each recipient’s preference for FEIR document format. Format choices include: CD 
ROM, Full FEIR, or Executive Summary. One option allowed recipients to choose 
not to receive any versions of the FEIR. Pre-addressed, postage paid post cards 
inviting each recipient to check the recipient’s preferred FEIR document format 
were enclosed with each letter. (Please see attached letter and post card.) 


The Greenbush FEIR distribution list includes approximately 1,060 agencies, 
officials and citizens. Specifically included are: 
e All agencies and officials specified 301 CMR Section 11.16 (3), 
e All currently pertinent agencies, officials and organizations in the SDEIS/R 
distribution list, as required by the EOEA Certificate on the SDEIS/R, 
e Commentors on the Greenbush Supplemental Draft Environmental Impact 
Statement/Report, March 1995, 
e Members of the Greenbush Citizens’ Advisory Committee, 
e Section 106 Review parties, 
e Citizens and officials exhibiting recent interest in the FEIR, and 
e Public libraries in the five Greenbush towns as well as public libraries in 
surrounding towns 


On March 15, 2001, a second mailing posing the same questions was sent to all who 
did not respond to the initial mailing in February. The correspondence was also re- 
sent to recipients whose letters were returned with a forwarding address. Recipients 
whose letters were returned as undeliverable were subsequently removed from the 
distribution list. 


The MBTA has collected responses from both the initial and second mailing and is 
currently providing FEIR materials to recipients as requested. No materials will be 
sent to recipients who did not reply to the first or second mailing, with the exception 
of agencies and officials specified by MEPA regulations. However, those people 
who received the two notices but still did not respond will receive a letter, at the 
time of the filing, notifying them that the document has been filed with MEPA and 
that it is available at local libraries in Braintree, Weymouth, Hingham, Cohasset, 
Scituate, Hull, Norwell, Marshfield, Quincy and the Transportation Library in 
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Boston. In addition, non-responders will be notified that the FEIR is available in its 


entirety on the MBTA Website (www.mbta.com). 


As of this date, the following requests have been received: 


Executive Summaries 

CD ROM 

Full FEIR 

Requested No Document 
Returned with No Forwarding 
Address 

No Response 


274 
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81 
118 


363 
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Chapter I 
PURPOSE AND NEED 


port (FEIR) for Transportation Improvements in the Greenbush Line 

Corridor. It provides a general description of the Greenbush Line cor- 
ridor and the existing transportation system serving the corridor. It then 
identifies the need for transportation improvements in the corridor and states 
the purpose of the project. Finally, it describes the systemwide transportation 
planning and development process and the role of this FEIR in that process. 


T his chapter is an introduction to this Final Environmental Impact Re- 


INTRODUCTION 


The Transportation Improvements in the Greenbush Line Corridor Project are 
being developed as a separate component of the larger Old Colony Railroad 
Rehabilitation Project (also referred to as “the Old Colony project’). The 
Massachusetts Bay 
Transportation Authority 
(MBTA) has undertaken 
the Old Colony Railroad 
Rehabilitation Project to 
improve transportation 
service to downtown 
Boston from a broad 
area of southeastern 
Massachusetts. The Old 
Colony Railroad Reha- 
bilitation Project pro- 
posed the reinstitution of 


commuter rail services Commuter rail service has been reinstituted on the Main, Mid- 
on the Middleborou gh dleborough, and Plymouth Lines of the Old Colony Railroad. 


Line, the Plymouth Line, 

and the Greenbush Line, which, together with the Main Line from Braintree to 
Boston, represent four components of the former Old Colony Railroad System 
(see Figure P-2, “The Old Colony Railroad System’). Passenger service had 
not been available on these lines since 1959. The Old Colony service would 
be incorporated into the MBTA's extensive, existing commuter rail system 
that provides service to all other parts of the Boston metropolitan area. 
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Restoration of commuter rail service on the Main Line and three branch lines 
of the Old Colony Railroad System was proposed in a Draft Environmental 
Impact Statement/Report of May 1990. Shortly thereafter, the Greenbush Line 
was separated as an independent project, so that it could receive additional 
analysis of certain environmental issues that were raised in the Draft EIS/R. A 
final EIS/R was prepared for the Main, Middleborough and Plymouth line 
components in 1992, and these elements proceeded to design and construction. 
Commuter rail service to Middleborough/Lakeville on the Middleborough 
Line, and to Plymouth and Kingston on the Plymouth Line, was opened in the 
September 1997. 


In the fall of 1992, the MBTA initiated the Supplemental Draft Environmental 
Impact Statement/Report for Transportation Improvements in the Greenbush 
Line Corridor (SDEIS/R). A scope for the SDEIS/R was issued by the Massa- 
chusetts EOEA in December 1992 and the MBTA, working with the Federal 
Transit Administration, continued with the Greenbush project’s environmental 
review and analysis of alternatives. The MBTA and FTA published the 
SDEIS/R for the Greenbush project in March 1995, conducted public hear- 
ings, and received public comments during a 60-day comment period. The 
Secretary of Environmental Affairs issued a certificate on the SDEIS/R on 
June 1, 1995. 


In November 1995, the MBTA determined that in order to make best use of 
existing federal transit funds, these funds would be directed to other state 
transportation projects currently more advanced and that the Greenbush Line 
would be reconstructed with state funds only. Consequently, the Federal 
Transit Administration ended its role on the project. 


This FEIR presents the results of the environmental analyses conducted for the 
Greenbush project alternatives, along with certain proposed project elements 
designed to mitigate undesirable effects. 


THE GREENBUSH LINE CORRIDOR AND ITS TRANSPORTATION SYSTEM 


The Greenbush Line corridor is an area of nine communities located 1n an area 
referred to collectively as the South Shore of Boston. The proposal to im- 
prove transportation services in the Greenbush Line corridor communities is a 
result of the increased transportation demands on the already taxed highway 
and mass transit systems serving these communities. This section defines and 
briefly describes the Greenbush Line corridor, the existing transportation sys- 
tem serving the corridor, and anticipated changes to that system. 
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THE GREENBUSH LINE CORRIDOR 


The study area, its population characteristics, and its relationship to downtown 
Boston and other destinations are described below. 


Definition of the Greenbush Line Corridor Study Area. The Greenbush 
Line corridor, the study area for this FEIR, is defined as the area that would be 
served by the restoration of commuter rail service on the Greenbush Line. It 
comprises the communities lying east of Route 3 from Braintree on the north 
to Duxbury on the south. Those communities are East Braintree, North Wey- 
mouth, Hingham, Hull, Cohasset, Scituate, Norwell, Marshfield, and Duxbury 
(see Figure I-1, “The Greenbush Line Corridor Study Area’). The corridor 1s 
about twenty miles long and typically about five miles wide. The “Greenbush 
Line corridor’ is alternatively referred to as “the corridor,” “the Greenbush 
study area,” or “the study area” in this report. In contrast, the term “Green- 
bush Line municipalities” is used to denote that the discussion includes the 
nine municipalities including all of Weymouth and Braintree. 


Population in the Study Area. In 1990, the total population of the Green- 
bush Line municipalities was 186,752 people. More than 60 percent of the 
total population of the study area were between 18 and 65 years of age. This 
is the segment of the population which includes most workers and others in 
need of commuter services. In 1990, there were approximately 67,000 house- 
holds in the study area, an increased of 9 percent from 1980. In general, popu- 
lation density decreases as the distance from Boston increases. 


The Relationship of the Corridor to Downtown Boston and Other Desti- 
nations. The study area has a strong orientation to downtown Boston. In 
1990, more than 20,000 study area residents, or about 20 percent of the total 
work force, worked in Boston. By 2010, the number of commuters to Boston 
is expected to grow by 9.4 percent. Other major destinations for work trips in- 
clude the Route 128 and I-495 circumferential corridors around the Boston 
core and the industrial and commercial parks along the Route 3, Route 3A, 
Route 44, and Route 24 corridors. 


THE EXISTING TRANSPORTATION SYSTEM SERVING THE CORRIDOR 
The existing transportation system is comprised of highways and transit ser- 


vices. The existing transportation system is shown on Figure I-2, “Existing 
Transportation System Serving the Corridor.” 
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Highways. The principal components of the highway network serving the 
Greenbush Line corridor are Route 3, a limited access highway which serves 
as the major regional highway, and several secondary routes, including Route 
3A, Route 53, Route 18, Route 228, Route 123, Route 139, and Route 14. 
Route 3, Route 3A, and Route 53 are radial routes which connect to Interstate 
93 (the Southeast Expressway) to provide the main route for highway access 
to downtown Boston. The other routes provide access to the radial routes, 
connect community centers and residential neighborhoods, and are the loca- 
tion of much of the commercial development in the corridor. 


Route 3, as it approaches Interstate 93, has average daily traffic volumes of 
about 120,000 vehicles; Route 3A has volumes of about 31,000 vehicles; 
Route 53 has volumes of about 20,000 vehicles. The other routes all have av- 
erage daily traffic volumes of over 10,000 vehicles. 


The highway network does not adequately meet the needs of the corridor 
communities. Route 3, which is located along the western edge of the corri- 
dor, 1s difficult to reach from many parts of the corridor. Access to Route 3 is 
particularly difficult from Cohasset and Scituate, since there are no direct 
highway connections to Route 3 from these communities. 


Transit. Transit services in the Greenbush Line corridor include MBTA rapid 
transit and commuter boat service, and bus service provided by the MBTA (by 
direct operation or contract) and the Plymouth and Brockton Street Railway 
Company. 


> MBTA Rapid Transit Service. The MBTA rapid transit stations nearest to 
the corridor communities are Braintree, Quincy Adams and Quincy Center 
on the MBTA's Red Line. All of these stations are located in the northern 
periphery of the corridor and therefore are difficult for many corridor com- 
muters to reach. 


> MBTA Bus Service. The MBTA operates four bus routes which provide 
service to Weymouth, Braintree, and Hingham for residents of the Green- 
bush Line corridor. These are the 220 Route from Quincy Center through 
Weymouth to Hingham Square, the 221 Route from Quincy to Fort Point in 
Weymouth, the 222 Route from Quincy Center to East Weymouth, and the 
225 Route from Quincy Center to Weymouth Landing. Local bus service is 
provided by the MBTA under a contract from Pemberton Point, Hull, to 
Hingham Square. 


Vv 


Private Bus Carriers. Express bus service to Boston is provided from 
Scituate, Cohasset, Hingham, and Marshfield by the Plymouth and Brock- 
ton Street Railway Company. This service operates on the local highway 
network and on the Southeast Expressway and therefore is subject to the 
constraints associated with the existing highway network. 
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> Commuter Boat. Commuter boat service to Boston provided by private 
carrier under contract to the MBTA 1s available from Hingham and 
Pemberton Point, Hull. Private, unsubsidized carriers provide limited ser- 
vice from the Fore River Shipyard in Quincy and from the Hingham Ship- 
yard. Service from the Hingham Shipyard in Hingham is provided on 15- 
minute headways during commuting hours. Service from Pemberton Point 
Wharf in Hull is two trips per day in each direction. Service from Scituate 
was operated on a one month trial basis in early 1996. 


> Commuter Rail. The nearest commuter rail stations are located on the re- 
cently-restored Plymouth Line. Stations at South Weymouth, Abington, 
Whitman, Hanson, Halifax and Kingston are potentially available to some 
Greenbush corridor commuters, but these stations are six to ten miles or 
more from the majority of residents in the Greenbush corridor communi- 
ties. Commuter rail service is also available at Quincy Center and Brain- 
tree stations, located closer to some residents of the corridor; these com- 
muter rail stations share parking with the Red Line rapid transit stations, 
and more than 95 percent of originating passengers at these stations use the 
rapid transit service. 


ANTICIPATED CHANGES IN THE TRANSPORTATION SYSTEM 


The transportation system in the Boston metropolitan area is undergoing con- 
stant renovation, improvement and expansion. Some of these changes will 
affect transportation services available to the residents of the Greenbush Line 
corridor irrespective of any activities related to the Greenbush Line corridor 
project. 


The sources of information on transportation projects affecting the Greenbush 
Line corridor, as presented in the SDIES/R, were the Transportation Im- 
provement Program (TIP), 1993-1995, amended through October 1, 1993 by 
the Boston Metropolitan Planning Organization and the Transportation Plan 
for the Boston Region, November 15, 1993, by the Central Transportation 
Planning Staff. These documents have been updated and reapproved since 
then. The Massachusetts Bay Transportation Authority is one of 14 planning 
and transportation agencies and municipalities, which, acting jointly, consti- 
tute the Boston Metropolitan Planning Organization. The Boston Metropoli- 
tan Planning Organization directs the Central Transportation Planning Staff. 


The Transportation Improvement Program is a staged, multi-year program of 
capital improvements to the Boston metropolitan area's transportation system. 
It shows the general status of all programmed improvements. Some projects 
are listed in the program with an indication that their implementation is clearly 
outside of the five-year planning period. Initiatives other than those listed in 
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the TIP have been discussed as potential improvements to transportation ser- 
vices in the region. These may be contained in a separate planning document 
called the Unified Planning Work Program. The Transportation Plan is a long 
range plan that takes into account demographic, economic, environmental, and 
travel conditions in the region and evaluates transportation policies based on 
such national programs as the Transportation Efficiency Act for the 21st Cen- 
tury (TEA-21), the Clean Air Act Amendments, and the Americans with Dis- 
abilities Act. 


Ten changes to the transportation system that have the potential to affect the 
nature of transportation services provided to Greenbush Line corridor resi- 
dents have been identified (see Figure I-3, “Location of Anticipated New 
Transportation System Elements’’). These changes are listed under three cate- 
gories: projects under construction, projects in planning with completion 
likely by 2010, and projects in planning with no clear schedule for completion. 
For transportation planning purposes, only those projects that are under con- 
struction or seem likely to be completed by 2010 are considered as part of the 
existing transportation system for this FEIR. 


Projects Under Construction. The following projects are included in the 
Transportation Improvement Program and are currently under construction or 
have been completed. According to present project schedules, they will be in 
operation by 2010. 


> South Station Transportation Center Project. This project will convert 
South Station into a multi-modal transportation center incorporating com- 
muter rail, bus, and rapid transit facilities, a shuttle connection to Logan 
Airport, and 245 new parking spaces. This project is largely complete. 


» The Central Artery/Third Harbor Tunnel Project. This project recon- 
structs the Central Artery section of I-93 through downtown Boston pri- 
marily as an underground structure and an extension of I-90 to Logan Air- 
port as a third tunnel under Boston Harbor. This project is expected to be 
completed by 2005. 


> The Old Colony Railroad Rehabilitation Project. This project will re- 
store commuter rail service from the Middleborough/Lakeville area and 
from the Plymouth/Kingston area and intermediate points to the South Sta- 
tion Transportation Center in downtown Boston. This project was com- 
pleted in 1997. 


» Hingham Commuter Boat Terminal Improvements. Improvements to 
the Hingham Commuter Boat Terminal that are currently under construc- 
tion, including improvement to provide about 250 additional parking 
spaces (to a total of 1,600), access improvements, an increase in berthing 
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capacity, a widening and redesign of pier access, and expansion and redesign 
of the waiting and ticketing area. This project was completed by 1997. 


> High Occupancy Vehicle Lanes on the Southeast Expressway. As part 


of the Central Artery/Third Harbor Tunnel project, the Commonwealth of 
Massachusetts has constructed permanent high occupancy vehicle lanes on 
the Southeast Expressway between Freeport Street in Dorchester and Fur- 
nace Brook Parkway just north of the Route 128/Route 3 divergence in 
Braintree. The HOV lane project on the Southeast Expressway, completed 
in 1995, adds a contraflow lane, separated from oncoming traffic by mov- 
able barriers. In the morning, the barriers are moved to create a north- 
bound lane next to the median on the southbound side of the highway, and 
in the afternoon, a southbound lane is created on the northbound side of 
the highway. 


South Boston Piers/Fort Point Channel Transit Project. This project 
would provide a new transit line that would serve the South Boston Piers 
area, providing a connection to the South Station Transportation Center, 
and when the second phase is completed, extend to the Mid-Town Cultural 
District. This project is expected to be completed in 2002. 


Projects in Planning with Completion Likely Between 2000 and 2010. 
These projects are in advanced stages of planning and are included in the 
Transportation Improvement Program. They will probably be operational by 
2010. 


» 4 


Park-and-Ride Improvement Program. This program would provide for 
a systematic increase in parking capacity at rapid transit stations. The 
Transportation Plan lists this as a current project. Quincy Adams Station 
is under consideration for parking expansion in the next few years. 


Route 3 Add-A-Lane Project, Weymouth to Duxbury. This project would 
provide additional travel lanes and safety improvements over a twelve 
mile portion of this limited access highway. The Transportation Plan lists 
this as a long term project. 


Projects in Planning with No Clear Schedule for Completion. Planning 
and other studies have been carried out for these projects. These projects are 
not anticipated to be operational by 2010. 


>» Bowdoin-Charles Connector. This project would create a downtown 


Boston connection and transfer capability between two existing rapid tran- 
sit lines, the MBTA's Red Line and Blue Line. It would allow Red Line 
transit riders from the north to more easily reach the Logan Airport Station 
on the Blue Line. 
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> North Station to South Station Railroad Connector. This project in- 
volves a rail connection between the North Station rail terminal and the 
South Station rail terminal. It would allow rail traffic to pass from the 
south side of Boston to the north side without the complex diversions now 
required. 


With the exception of improvements to the commuter boat service and to 
Route 3, the anticipated changes in the transportation system are peripheral to 
the Greenbush Line corridor and their impacts on conditions in the corridor 
are not expected to be significant. 


THE NEED FOR TRANSPORTATION IMPROVEMENTS 


This section documents the need for improvements to the transportation sys- 
tem serving the Greenbush Line corridor, and identifies the goals and objec- 
tives established for the project to address some of these needs. The section 
concludes with the criteria developed to evaluate the alternatives formulated to 
meet the identified needs. 


TRANSPORTATION DEMANDS IN THE GREENBUSH LINE CORRIDOR 


The transportation needs of residents and businesses in the Greenbush Line 
corridor are many and varied. Although the transportation network must pro- 
vide for recreational trips, commerce, and the like, the focus of the following 
analysis is daily commuter travel. Generally such travel can be divided into 
trips that terminate or transfer in the downtown Boston area, trips between the 
South Shore and other suburban communities at varying outlying distances 
from Boston, and travel within Greenbush Line corridor towns or to other 
suburban locations on the South Shore. 


Destinations for the approximately 20,000 corridor workers commuting daily 
to downtown Boston include the financial district, the Back Bay, and other 
areas immediately outside downtown such as Cambridge, Charlestown, and 
Logan Airport; some of these trips include more than a single mode of travel 
to complete the commute. Commuters traveling from the Greenbush Line cor- 
ridor to Boston generally rely on private vehicles via the Southeast Express- 
way, private bus carriers, or the MBTA rapid transit (Red Line), bus, or com- 
muter boat service. 


Approximately 20,000 corridor residents commute to destinations within their 


own town, and a similar number of workers travel to other suburban locations 
on the South Shore. Travel within Greenbush Line corridor communities, or 
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to other suburban communities generally involves private vehicles operating 
on the highway network identified previously. 


EVIDENCE OF THE NEED FOR THE PROJECT 


The Old Colony Railroad Rehabilitation Project study area, including the 
Greenbush Line Corridor, has been selected as a high-priority area by the Mas- 
sachusetts Executive Office of Transportation and Construction because of the 
major deficiencies in its current transportation system. The Greenbush Line 
corridor has few transportation options that do not rely heavily on the highway 
system. Because of chronic and severe traffic congestion and long and vari- 
able travel times, especially during the morning and evening peak periods, the 
Greenbush Line corridor is now considered an under served corridor. 


The Old Colony Rail- 
road Rehabilitation Pro- 
ject, including its 
Greenbush Line corridor 
component, originated 
as part of the ongoing 
system planning process 
to mitigate highway 
traffic impacts and pro- 
mote transit. It is in- 
cluded in the Transpor- 
tation Plan, in the state's 
mitigation measures 





: . The Greenbush Line corridor is considered a high-priority 
commitment for Third area because of major deficiencies in transportation. 
Harbor Tunnel/Central 


Artery project, and is an integral part of the State Implementation Plan as a 
component of the Old Colony Rehabilitation Project. 


The following paragraphs discuss the limited transportation capacity serving 
downtown Boston, the severe congestion conditions that presently exist, and 
the legislative support for and importance ascribed to regional transportation 
improvements in the study area. 


Lack of Transportation Capacity to Serve Downtown Boston. Highway 
and transit facilities serving downtown Boston are currently at or near capacity 
during peak commuting times. The radial highway system is at the saturation 
point. The Southeast Expressway has an Average Daily Traffic volume of 
170,000 vehicles; Route 3 has an Average Daily Traffic volume of 120,000 
vehicles. Traffic congestion is the normal operating condition on these road- 
ways during peak commuting times. The secondary radial routes offer no al- 
ternative: Route 3A and Route 53 both customarily experience traffic con- 
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gestion during peak commuting hours. The Red Line rapid transit system 1s 
filled well beyond passenger load standards. This line is the longest and most 
heavily used in the rapid transit system and customarily provides 185,000 trips 
per day. The current Braintree terminal 1s at the farthest distance from down- 
town Boston suitable for this type of rapid transit service. These facilities are 
expected to become more congested as the number of employees in downtown 
Boston increases. Based on Central Transportation Planning Staff projections, 
there will be an increase of more than 27,500 employees in downtown Boston 
by 2010. 


Severe Congestion on Highways and Transit Facilities. The existing trans- 
portation services and facilities in the Greenbush Line corridor do not now 
meet the corridor's transportation needs. In the Greenbush Line corridor 
communities, population centers are concentrated along the coast and along 
Route 3A. These population centers are isolated from major highways and 
have inadequate access to existing transit facilities in communities outside the 
corridor. Severe congestion on Route 3, the Southeast Expressway, Route 3A, 
Route 53, and Route 228, as well as constrained parking and crowding of the 
Red Line system lead to significant travel delays and inconvenience for com- 
muters and other travelers in the Greenbush Line corridor. Parking lots at 
many stations on the newly-opened Plymouth Line commuter rail service are 
already filled to capacity on weekdays. Access time to commuter boat facili- 
ties has made the commuter boat unattractive to many commuters in the corri- 
dor. Long travel times on congested roadways limit the ability of private 
buses to meet the corridor's transit needs. 


Legislative Support for Transportation Improvements. In response to 
these transportation problems, the Massachusetts Legislature has taken action 
on several occasions to direct and empower the MBTA to develop transporta- 
tion improvements for the Old Colony Railroad Rehabilitation Project area, 
which includes the Greenbush Line corridor. The Old Colony Railroad Reha- 
bilitation Project was initiated in 1984 with the preparation of the Old Colony 
Railroad Feasibility Study. This study was undertaken at the direction of the 
Massachusetts Legislature. Legislative action subsequently provided funding 
approval to restore commuter rail service in the Old Colony Railroad Reha- 
bilitation Project area including the Greenbush Line corridor. Biennial state 
bond legislation has continued to support the funding of improvements neces- 
sary to meet the Greenbush area's transportation needs. 


Importance in Regional Transportation Planning. The Old Colony Rail- 
road Rehabilitation Project, including its Greenbush Line corridor component, 
originated as part of the ongoing system planning process. The Old Colony 
Greenbush project is listed in the Transportation Plan as a “short-term pro- 
ject,” meaning that it has satisfied preliminary planning requirements for basic 
feasibility, but requires detailed environmental studies and financial analyses. 
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It is also included as part of the measures agreed to by the Commonwealth of 
Massachusetts to mitigate the construction related impacts of the Central Ar- 
tery/Third Harbor Tunnel Project on the transportation system. The Green- 
bush rail service restoration, as part of the Old Colony Rehabilitation Project, 
is also an approved transportation control measure (TCM) of the Massachu- 
setts State Implementation Plan (SIP) and an integral part of the Massachusetts 
SIP Transit System Improvement and High Occupancy Vehicle Facilities. 


PURPOSE OF THE PROJECT 
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The Old Colony Railroad Rehabilitation Project is part of a comprehensive 
program to achieve a series of broad transportation and development goals, as 
well as specific objectives for improving the quality of transportation services 
and the equity of the distribution of services within the study area, including 
the Greenbush Line corridor. The broader goals and objectives, adopted at 
state and regional levels, support a long-term development and transportation 
strategy for the Boston metropolitan region. The basic elements of this strat- 
egy are: 


» 


To maintain the economic and cultural vitality of the Boston metropolitan 
region by improving transportation services to downtown Boston, the re- 
gional employment and cultural hub; 


To encourage transit-oriented development patterns that reduce the nega- 
tive impacts of automobile dependency such as increased need for high- 
ways and parking facilities, reduced air quality, and urban sprawl. 


The objectives of the Transportation Improvements in the Greenbush Line 
Corridor project are: 


To meet the Greenbush Line corridor's needs for transit services; 
To reverse the growing isolation of the Greenbush Line corridor; 


To increase mobility by increasing transit capacity, ridership, accessibility, 
reliability, and comfort; 


To reduce transit travel time and traffic congestion; 
To alleviate the burden on existing roadway and transit facilities and serv- 
ices, such as parking facilities, the MBTA Red Line system, Route 3, and 


the Southeast Expressway; 


To reduce fuel consumption and air pollution from automobiles; 
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» To provide transit services that are cost-effective by maximizing the use 
and capacity of existing facilities and maximizing the natural advantages 
of each mode of transportation within a multi-modal approach to transpor- 
tation improvements; 


>» ‘To ameliorate inequities in the existing Boston metropolitan area trans- 
portation system by increasing services in the now poorly served Green- 
bush Line corridor and by increasing access for disabled individuals or in- 
dividuals with special needs. 


TRANSPORTATION DEMANDS NOT SERVED BY THE PROJECT 


The Boston metropolitan area transportation network has been developing 
since colonial days to its present configuration based upon incremental im- 
provements to meet emerging needs. Generally, individual public and private 
projects add one or two elements to the network at a time to address specific 
deficiencies in the network. The basic purpose of the Transportation Im- 
provements in the Greenbush Line Corridor project is to meet the work trip 
needs of Greenbush corridor residents working in the Boston regional center. 
Transportation improvements aimed at other needs, such as better access to 
suburban work locations, while aided by reducing congestion on Greenbush 
corridor highways, are better addressed in projects developed more specifi- 
cally for those purposes. 


OTHER PROJECT CONSIDERATIONS 

The need to address a wide range of both transportation and non-transporta- 
tion considerations as part of the project development process has been recog- 
nized by the MBTA and other transportation agencies. The non-transportation 
considerations applicable to the Old Colony Railroad Rehabilitation Project, 
including the Greenbush corridor project, are the following: 


» Support economic development and vitality; 


» Avoid creating barriers or creating undesirable visual intrusion which may 
be disruptive of neighborhoods; 


» Minimize noise and vibration impacts on residences and other sensitive 
land uses; 


» Minimize negative traffic impacts in the vicinity of stations, parking lots, 
and grade crossings; 
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» Provide for a high level of public safety; 
» Preserve and improve air and water quality; 
» Preserve the natural environment and minimize impact on wildlife habitats; 


» Encourage compatibility with local plans and objectives and minimize in- 
terference with existing or desired land use patterns. 


THE PROJECT EVALUATION CRITERIA FOR THE ALTERNATIVES 


These transportation goals and objectives and non-transportation considera- 
tions discussed above provided guidance on the planning for transportation 
improvements in the Greenbush Line corridor. The transportation alternatives 
were developed in response to these goals, objectives, and considerations. 

The alternatives will be evaluated with respect to criteria, which are defined as 
follows: 


» Transportation Effectiveness. The degree to which the alternatives assist 
in the attainment of transportation goals and objectives. 


» Environmental Effectiveness. The degree to which the alternatives pro- 
tect the existing environment and the degree to which they contribute to 
the enhancement of the environment. Specific objectives are incorporated 
into a commitment of the Commonwealth of Massachusetts for the Central 
Artery project, now part of an Administrative Consent Order dated Sep- 
tember 2000, that requires the MBTA to implement measures to achieve 
certain levels of transit ridership. These ridership objectives are further 
enforced by the federally-mandated State Implementation Plan for air qual- 


ity. 


» Cost Effectiveness. The cost associated with achieving a given level of 
benefit as measured by cost per new rider and cost per hour of user benefit. 


» Financial Feasibility. The ability of known MBTA or other appropriate 
funding sources to meet anticipated capital funding requirements of the al- 
ternatives, in addition to meeting the financial commitments to continue 
existing transit service. 


» Fairness. The equity of the alternatives in allotting both the benefits and 


the costs and impacts generated by the project across different population 
groups. 
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THE PLANNING CONTEXT OF THIS PROJECT 


This section describes the overall planning context for the transportation im- 
provements to the Greenbush Line corridor. Key elements in the development 
of the planning process, regulatory requirements, and an overview of the deci- 
sion making process are presented. 


TRANSPORTATION PLANNING IN THE BOSTON METROPOLITAN AREA 


The transportation planning process has been developed and refined over the 
last 25 years under the general guidance of federal transit and highway agen- 
cies working with state, municipal and study area transportation and planning 
agencies. Transportation policy established in the 1970's by the Boston Trans- 
portation Planning Review placed a strong emphasis on the development of 
transit to expand transportation capacity for the Boston metropolitan area. 
This policy was reinforced by the state cabinet-level study, Toward a New 
Growth Policy for Massachusetts, completed in 1977 which stated the need to 
maintain downtown Boston as a strong economic and employment core for the 
eastern Massachusetts region. These studies became the basis for subsequent 
transportation and land use planning for the Boston metropolitan area. Most 
recently, the 1991 Intermodal Surface Transportation Efficiency Act estab- 
lishes the specific process by which the planning and programming process 
shall be conducted to attain the transportation and air quality objectives set 
forth in that Act, the 1990 American with Disabilities Act, and the 1990 Fed- 
eral Clean Air Act Amendments. 


The planning process involves several elements, from system-wide planning 
to detailed engineering and implementation of particular projects. For the 
Boston metropolitan area, the current status of system-wide planning is de- 
scribed in the Transportation Plan for the Boston region. The specific capital 
projects that implement the transportation plan are detailed in the Transporta- 
tion Improvement Program. Under federal guidelines, this plan and program 
are reviewed by the Joint Regional Transportation Committee and revised and 
endorsed annually by the Metropolitan Planning Organization. 


THE MASSACHUSETTS BAY TRANSPORTATION AUTHORITY SYSTEM 


The MBTA was created in 1964 by the Great and General Court of Massachu- 
setts for the purpose of providing safe, reliable and efficient public transporta- 
tion for the citizens in the seventy-eight cities and towns in the MBTA Dis- 
trict. It is the sixth largest transit authority in the United States, carrying 
700,000 passengers daily, serving two thirds of the population of the Com- 
monwealth in one third of the communities. 
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The MBTA operates a basic system of four rapid transit and light rail transit 
lines and more than 150 bus routes. With the addition of commuter rail in 
1976, the MBTA offered public transportation service to a broader region, and 
is currently providing service on 13 commuter rail routes in an area extending 
from Providence, Rhode Island, to New Hampshire. In the 1980s the MBTA 
began supporting the operation of a commuter boat route to Hingham begun 
with state support in 1975. Specialized accessible transportation is provided 
in 44 cities and towns. The MBTA subsidizes private bus service and subur- 
ban community-sponsored local bus service, including the Pemberton Point to 
Hingham Square service and Weymouth Landing to Rockland park-and-ride 
service in the Greenbush Line corridor study area. 


THE RELATIONSHIP OF THIS PROJECT TO OTHER PROJECTS 


In addition to the Old Colony Railroad Rehabilitation Project Main Line, Mid- 
dleborough Line, and Plymouth Line, the Commonwealth of Massachusetts is 
pursuing other transportation projects around the Boston metropolitan area, 
which would have an effect in the Greenbush Line corridor. These projects 
have been described in this chapter. The Old Colony Railroad Rehabilitation 
Project, including the Greenbush Line corridor, has a special relationship with 
the Central Artery/Third Harbor Tunnel. The Old Colony Railroad 
Rehabilitation Project is considered as a mitigation measure for the construc- 
tion related impacts of that project on the transportation system. The Old Col- 
ony Railroad Rehabilitation Project is included as part of the measures agreed 
to by the Commonwealth of Massachusetts in an Administrative Consent Or- 
der with the state Department of Environmental Protection in September 2000. 


THE MASSACHUSETTS ENVIRONMENTAL POLICY ACT REVIEW PROCESS 


The Massachusetts Environmental Policy Act (MEPA), Massachusetts Gen- 
eral Laws chapter 30, §$61-62H, governs the preparation of environmental 
impact analyses. The MEPA environmental impact analysis processes are 
regulated by the MEPA Unit of the Executive Office of Environmental Affairs 
(EOEA). EOEA's concern is primarily to assess the full range of environ- 
mental impacts of a proposed project through an Environmental Impact Report 
(EIR). 


This Final Environmental Impact Report is designed to satisfy the applicable 
state requirements. 
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THE SECTION 106 CONSULTATION PROCESS 


Section 106 of the National Historic Preservation Act of 1966 requires that (1) 
every federal agency take into account the potential impact of its undertakings 
on historic properties, and (2) the United States Advisory Council on Historic 
Preservation be afforded an opportunity to comment on federal undertakings 
affecting properties that are included in or are eligible to be included in the 
National Register of Historic Places. The Transportation Improvements in the 
Greenbush Line Corridor project is an undertaking of the federal government 
through the permitting process by the U.S. Army Corps of Engineers, and this 
statute is applicable. 


With regard to the Section 106 consultation process, the Secretary of Envi- 
ronmental Affairs has stated in the December 23, 1992 Certificate that “I ex- 
pect the continued environmental review, including the ... Section 106 Re- 
view, to proceed in accordance with applicable policies and procedures” and 
further “Every attempt should be made to report the results of the Section 106 
review process in the pending environmental documentation of this project.” 


In accordance with the statement of the Sec- 
retary of Environmental Affairs, the MBTA 
has initiated an extensive Section 106 re- 
view throughout the seven communities that 
are involved in the various options of the 
Greenbush corridor study. This Section 106 
review is following the procedures set forth 
by the Advisory Council on Historic Preser- 
vation and the review effort is being coordi- 
nated with the Massachusetts Historical 
Commission as the State Historic Preserva- 
tion Officer. 





Area of Potential Effect. Based on an 
analysis of the proposed project options, an —‘The Lincoln Historic District in 
‘Area of Potential Effect” (APE) was de- een 

fined where historic resources could be po- 

tentially affected by each option. The area of potential effect from the various 
options under consideration represents the limits of the historic resources in- 
ventory (see below). The APE was reviewed in the Section 106 consultation 
process. 


Identification of Historic Resources. An extensive survey and inventory of 
all historic resources that may be potentially affected by any of the project op- 
tions was conducted during 1993, and updated in late 1996 and early 1997. 

This identification was completely redone at the request of the Corps of Engi- 
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neers in 1999. Several thousand properties were examined within the Area of 
Potential Effect along all corridor and vicinities of proposed project activities. 
Based on historic research and analyses of these properties with the criteria of 
the National Register of Historic Places, a preliminary determination was 
made of all properties, which met the National Register criteria. 


Evaluation of Effects. The MBTA has evaluated each of the impacts that 
could potentially affect the historic resources within the area of potential ef- 
fect. Using criteria for each type of impact, an evaluation of each property has 
been made on the type and degree of impact on each property. These proper- 
ties and the type of each impact are contained in Appendix B, “Listing of Af- 
fected Historic Properties and Location-Specific Mitigation.” 


Adverse Effect. Identification of properties that would be adversely impacted 
by the project has been made and are also identified in Appendix B. These 
adverse effects were reviewed with the Massachusetts Historical Commission 
and other interested groups, including the Hingham Historical Commission, as 
an important element of the Section 106 review. Consultation on possible 
mitigation measures to avoid or reduce any adverse impact was included in the 
review meetings. Comments of the Advisory Council on Historic Preserva- 
tion were solicited by the U.S. Army Corps of Engineers (Corps). Their 
comments were incorporated into a Programmatic Agreement involving the 
Advisory Council on Historic Preservation, the Massachusetts Historical 
Commission, local historical commissions, and the Massachusetts Bay Trans- 
portation Authority. This Programmatic Agreement is included in Chapter 
VII, Consultation on Historical Impacts. 


THE SECTION 4(f) EVALUATION PROCESS 


Section 4(f) is no longer applicable to the Greenbush project, as it will not re- 
ceive federal transportation funding. 


THE U.S. ARMY CORPS OF ENGINEERS SECTION 404 PROCESS 


Section 404 of the U.S. Clean Water Act regulates the filling or alteration of 
“waters of the United States,” the definition of which includes wetlands ar- 
eas. This legislation grants the U.S. Army Corps of Engineers (Corps) and 
the U.S. Environmental Protection Agency (EPA) prime responsibility in ad- 
ministering the Section 404 program. Wetlands resources impacts associated 


' A Supreme Court decision in early 2001 restricted the types of wetland that the Corps of 
Engineers is allowed to regulate under federal law. The wetlands analysis in this EIR was 
based on the pre-existing rules, and the wetlands that are finally subject to Corps permits may 
be less than reported in this EIR. 
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with the Transportation Improvements in the Greenbush Line Corridor project 
would require that a Department of the Army Permit be obtained from the 
U.S. Army Corps of Engineers. To qualify for a permit, a project must meet 
the guidelines specified in Section 404(b)(1) of the Act (40 CFR Part 320). 
The guidelines, developed by the Corps and EPA, specify conditions under 
which a permit may be granted. In February 1990, the Corps and EPA enacted 
a Memorandum of Agreement (MOA) concerning wetlands protection. The 
MOA serves to clarify the criteria for wetlands protection set down in the Sec- 
tion 404(b)(1) guidelines. The MOA defines three levels of mitigation that 
will be required of any project in which filling of wetlands is proposed. First, 
it must be shown that potential adverse wetlands and water quality impacts 
have been avoided to the maximum extent practicable. Next, steps must be 
taken to ensure that unavoidable impacts are minimized to the extent appro- 
priate and practicable for a given project. Finally, there must be compensatory 
mitigation to replace the functions and values that may be lost as a result of 
any unavoidable impacts. 


Coordination with Corps has been maintained throughout planning and prepa- 
ration of this Final Environmental Impact Report. The project utilizes the 
Corps’ Highway Methodology. This process integrates the requirements and 
time lines of the Corps’ permit regulations and funding approvals. Milestones 
in this process include Corps determination of Basic Project Purpose, public 
notice release, possible Corps public hearing, selection of the Least Environ- 
mentally Damaging Practicable Alternative (LEDPA), approval of the pro- 
posed Compensatory Mitigation Plan, and Final Permit decision, including an 
Environmental Assessment and Statement of Findings. 


The Section 404 guideline conditions have been carefully considered in the 
development of the Transportation Improvements in the Greenbush Line Cor- 
ridor project. With regard to the existence of practicable alternatives, the pro- 
ject has undergone a wide-ranging scoping process and alternatives study 
which lead to the selection of a preferred alternative which meets the Corps’ 
LEDPA requirements. Impacts to wetlands and water quality were avoided in 
the development of alternatives where possible and minimized to the maxi- 
mum extent practicable, through careful site selection and implementation of 
design considerations. A mitigation plan to compensate for unavoidable wet- 
lands impacts has also been developed. These efforts will continue throughout 
the subsequent stages of project development. The measures taken to respond 
to the conditions will be presented in the Department of the Army permit ap- 
plication, and any issues that may develop during the public comment period 
will be specifically addressed. 
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THE NEXT STEPS IN DECISION MAKING 


This Final Environmental Impact Report identifies the Preferred Alternative 
and responds to all comments received relative to the Supplemental Draft En- 
vironmental Impact Statement/Report. The FEIR includes additional design 
elements and other mitigation actions to reduce the environmental impacts of 
the project. The FEIR will be distributed to all agencies, officials, and public 
libraries that received the Supplemental Draft Environmental Impact State- 
ment/Report. The agencies, officials, and the public will be invited to submit 
their comments on the findings of the document. 


Following the review period, the Secretary of Environmental Affairs will con- 
sider the information in the Final Environmental Impact Report and the com- 
ments received. The Secretary will then issue a Certificate finding that the 
environmental document is either adequate or inadequate. If the Final Envi- 
ronmental Impact Report is found to be adequate, the Secretary will specify 
the conditions to be satisfied in a Section 61 Finding for the project. 


Following the receipt of the Certificate from the Secretary, the MBTA will 
issue a final Section 61 Finding. (A draft proposed Section 61 Finding is in- 
cluded as Chapter VIII of this FEIR.) The issuing of this finding will end the 
Massachusetts environmental review process. 


When the Section 61 Finding has been issued, the project can proceed to the 
subsequent stages of project development. This will include final design, 
permitting, equipment procurement, construction, and preparation for system 
operation. 
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ALTERNATIVES CONSIDERED 


screen transportation alternatives, describes a set of alternatives that 


| Y his chapter summarizes the process used in this project to identify and 


have been examined in detail in the draft and final EIR, identifies the 


preferred alternative, and summarizes the capital cost estimates for the EIR 
alternatives. 


THE PROCESS OF IDENTIFYING ALTERNATIVES 


The identification of alternatives was a key part of the project planning and 
environmental analysis process. The purpose of alternatives analysis 1s to en- 
sure that the final agency decision reflects the optimal course of action, con- 
sidering a diverse set of evaluation criteria. The alternatives had to include a 
wide range of options so that comparison of the alternatives would indicate 
distinctions and trade-offs among them. The project planning process was ex- 
tremely open in its consideration of options for transportation improvements. 


For the Greenbush project, alternatives were developed and evaluated in sev- 
eral phases throughout the project planning and development process. These 
phases included: 


> 


Project scoping (1984-1992). During the early planning phase of the 
Greenbush project, a wide range of alternative transportation modes, 
routes, service concepts, technologies, and other options were considered. 
Many of these options were suggested during public meetings held for the 
purpose. Over this time, a number of the options were eliminated from 
further consideration in a “screening” process. The reasons for elimination 
of alternatives included infeasibility, inability to achieve project objectives 
for ridership, high costs, or unacceptable environmental effects. A list of 
feasible alternatives was presented in a public scoping session in 1992, and 
a modified version of this list was included in the certificate of the Secre- 
tary of Environmental Affairs in December 1992, which set out the re- 
quirements for the Supplemental Draft (SDEIS/R) and Final EIR on the 
Greenbush project. 
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» Project planning during preparation of the SDEIS/R (1992-1995). During 
the environmental analysis, the alternatives were refined and further de- 
scribed. For example, station locations were determined for commuter rail 
alternatives, and elements were added or subtracted to conform the alterna- 
tives to MBTA operating policies (fares and frequencies, for example). 
Each of the alternatives examined in the SDEIS/R was a comprehensive 
strategy for providing transportation services to the Greenbush corridor in 
a multi-modal manner, and the alternatives were evaluated on the total 
multi-modal system. 


» Post-SDEIS/R project refinement (1995-2000). After the completion of 
the SDEIS/R, a number of people suggested additional alternatives to be 
considered, or requested a new look at alternatives that had been rejected. 
In her certificate of June 1995 (see the Preface, above), the Secretary of 
Environmental Affairs encouraged the MBTA to consider such sugges- 
tions. Several of these suggestions (notably, a shorter tunnel configuration 
in Hingham Square) were incorporated into the commuter rail alternative, 
and are now part of the MBTA’s proposed action (preferred alternative). 


Table H-1, “Greenbush Line Corridor Alternative Development Process,” 
summarizes the alternatives selection process in tabular form. It shows the 
initial alternatives considered, those eliminated from further consideration, 
and those advanced for further evaluation and presentation is this documenta- 
tion. A more detailed description of this alternatives identification and screen- 
ing process, as requested by the Secretary of Environmental Affairs, 1s con- 
tained in Appendix A. A discussion of the initial alternatives was included in 
the DEIS/R. 
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After review of the initial analysis during the project scoping phase, the 
MBTA determined that the following alternatives would not provide reason- 
able transportation services, would not meet the objectives of the project, 
and/or would do so in a less satisfactory or complete manner than other alter- 
natives under consideration. The following alternatives were therefore elimi- 
nated from further consideration: 


» Expanded vanpool and carpool programs 

» Transportation systems management measures applied to Route 3A 

>» Commuter boat with new terminals in Cohasset Harbor and/or Scituate 
Harbor 
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Alternative 


No Build 
Alternative 


Transportation 
Systems 
Management 
Alternatives 


Commuter 
Boat 
Alternatives 


Commuter Rail 
Alternatives 


High Occu- 
pancy 

Vehicle (HOV) 
Lanes Alterna- 
tives 


Route 3 Align- 
ment 
Alternatives 


Alternatives 
Using Other 
Technologies 
on the Green- 
bush Line 
Right-of-Way 


CHAPTER II — ALTERNATIVES CONSIDERED 


» 4 


Initial List of Alterna- 


tives 


No Build 


Expanded bus service and park-and- 
ride lots 

Expanded vanpool and carpool 
programs 

Transportation systems management 
measures applied to Route 3A 
Commuter boat with expanded 
Hingham Terminal and feeder bus 
service 

Commuter boat with expanded 
Hingham Terminal and new termi- 
nals in Nantasket and/or Quincy, and 
feeder bus service Commuter boat 
with new terminals in Cohasset Har- 
bor and/or Scituate Harbor 
Commuter boat service with fuel 
conversion feeder bus service 


Diesel powered commuter rail 
service to Greenbush at grade 
Diesel powered commuter rail 
service to Greenbush with a tunnel 
through Hingham Square area 
Commuter rail service to Greenbush 
with a bypass around Hingham 
Square on new alignment 
Electrified commuter rail service to 
Greenbush 

Commuter rail service to the 
Hingham Shipyard with feeder bus 
service 

Commuter rail service to West 
Hingham with feeder bus service 
Commuter rail service to Accord 
Terminal with feeder bus service 


High occupancy vehicle lanes on the 
Southeast Expressway 

High occupancy vehicle lanes on the 
Southeast Expressway and Route 3 


Red Line extension along Route 3 
Commuter rail along Route 3 
Monorail along Route 3 


Light rail on Greenbush Line right- 
of-way to Braintree Red Line Termi- 
nal 

Trackless trolley on Greenbush Line 
right-of-way to Braintree Red Line 
Terminal 

Busway on Greenbush Line right-of- 
way to Braintree Red Line Terminal 
Bikeway on Greenbush Line right- 
of-way to Braintree Red Line Termi- 
nal 


Guided busway on Greenbush Line 
right-of-way 


““Superboat” combination alternative, 
disregarding service standards 
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Table II-1 - Greenbush Line Corridor Alternative Development Process 


Alternatives Eliminated 


From 


Further Consideration 


Expanded vanpool and carpool 
programs 

Transportation systems management 
measures applied to Route 3A 


Commuter boat with new terminals 
in Cohasset Harbor and/or Scituate 
Harbor 

Commuter boat service with fuel 
conversion feeder bus service 


Commuter rail service to Greenbush 
with a bypass around Hingham 
Square on new alignment 
Electrified commuter rail service to 
Greenbush 

Commuter rail service to Hingham 
Shipyard with feeder bus service 
Commuter rail service to West 
Hingham with feeder bus service 
Commuter rail service to Accord 
Terminal with feeder bus service 


High occupancy vehicle lanes on the 
Southeast Expressway (included in 
No Build Alternative) 

High occupancy vehicle lanes on the 
Southeast Expressway and Route 3 


Red Line extension along Route 3 
Commuter rail along Route 3 
Monorail along Route 3 


Light rail on Greenbush Line right- 
of-way to Braintree Red Line Termi- 
nal 

Trackless trolley on Greenbush Line 
right-of-way to Braintree Red Line 
Terminal 

Busway on Greenbush Line right-of- 
way to Braintree Red Line Terminal 
Bikeway on Greenbush Line right- 
of-way to Braintree Red Line Termi- 
nal 


Guided busway on Greenbush Line 
right-of-way 


““Superboat” combination alternative, 
disregarding service standards 





Alternatives Advanced 


for 
Further Evaluation 


No Build 


Expanded bus service and park-and- 
ride lots 


Commuter boat with expanded 
Hingham Terminal and feeder bus 
service 

Commuter boat with expanded 
Hingham Terminal and new termi- 
nals in Nantasket and/or Quincy, and 
feeder bus service 


Diesel powered commuter rail 
service to Greenbush at grade Diesel 
powered commuter rail service to 
Greenbush with a tunnel through the 
Hingham Square area 


HOV lanes on the Expressway 
included in the No Build Alterative 
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» Commuter boat service with alternative fuel feeder bus service 

>» Commuter rail service to Greenbush with a bypass around Hingham 
Square on new alignment 

» Electrified commuter rail service to Greenbush 

>» Commuter rail service to the Hingham Shipyard with feeder bus service 

>» Commuter rail service to West Hingham with feeder bus service 

» High occupancy vehicle lanes on the Southeast Expressway 

» High Occupancy Vehicle lanes on the Southeast Expressway and Route 3 

» Red Line extension along Route 3 

» Commuter rail along Route 3 

> Monorail along Route 3 

» Light rail on Greenbush Line right-of-way to Braintree Red Line Terminal 

» Trackless trolley on Greenbush Line right-of-way to Braintree Red Line 
Terminal 

>» Busway on Greenbush Line right-of-way to Braintree Red Line Terminal 

» Bikeway on Greenbush Line right-of-way to Braintree Red Line Terminal 


The following alternatives were examined or re-examined after the completion 
of the SDEIS/R, and were dropped from further consideration because the 
failed to achieve project objectives, were infeasible, or were demonstrably in- 
ferior to similar alternatives that were carried forward for further considera- 
tion: 


» Guided Busway on Greenbush Line right-of-way, with continuing service 
on the Expressway to Boston 

» Commuter rail service to Accord (branching from the Plymouth Line) 

» Commuter rail service terminating in West Hingham (re-examined) 

» Commuter rail service on an at-grade southerly bypass of Hingham 
Square (re-examined) 

» Feeder bus service to commuter boat terminals (re-examined after having 
been eliminated from the boat alternatives during the SDEIS/R process) 

» “Super Boat” alternative, combining improvements to various modes, in- 
cluding commuter rail to Accord terminal, new commuter boat service to 
Scituate, extensive feeder bus and express bus service, extended HOV 
lanes into Boston and out to Rockland, and disregarding service standards 


A summary of each of these alternatives, along with a brief explanation of the 
reasons for dropping each alternative, is presented in Appendix A. In some 
cases the alternatives have been renamed to better reflect their elements. 


TRANSPORTATION ALTERNATIVES ADVANCED FOR FURTHER EVALUATION 


Of the many transportation alternatives initially identified, six alternatives 
were selected by the MBTA as appropriate for further study in the SDEIS/R. 
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The Secretary of Environmental Affairs concurred with this selection in her 
approval of the scope for the SDEIS/R in 1992. The six alternatives that were 
identified in the 1992 Certificate of the Secretary of Environmental Affairs 


include: 


» The No Build Alternative 
» One Transportation Systems Management Alternative 
- expanded bus service and park-and-ride lots 
>» Two Commuter Boat Alternatives 
- commuter boat service to Hingham Shipyard 
- commuter boat service to Hingham and Nantasket Pier in Hull 
>» Two Commuter Rail Alternatives 
- at-grade commuter rail service to Greenbush 
- commuter rail to Greenbush with a tunnel through Hingham Square (5 


options) 


Key elements of some of the six alternatives advanced for further evaluation. 
As a consequence of such evaluation, modifications to the name of the alterna- 
tive as originally proposed, to better reflect these changes and/or to provide a 
simple descriptive name, have been made. These alternatives, together with 
associated names used prior to being carried forward for further study are 
listed in Table [-2, “Alternatives Selected for Study.” 


Table II-2 - Alternatives Selected for Study 


Alternative 

1. No Build 

2. Transportation Systems Management (Expanded Bus Service with New Park-and-Ride Lots) (formerly 
“Expanded Bus Service and Park-and-Ride Lots’’) 

3. Expanded Commuter Boat Service with Improved Hingham Terminal 
(formerly “Commuter Boat with Expanded Hingham Terminal and Feeder Bus Service’) 

4. Expanded Commuter Boat Service with Improved Hingham Terminal and New Nantasket Terminal 
(formerly “Commuter Boat with Expanded Hingham Terminal and New Terminals in Nantasket 
and/or Quincy, and Feeder Bus Service” 

5. Commuter Rail to Greenbush at Grade 
(formerly “Diesel-Powered Commuter Rail Service to Scituate at Grade’’) 

6. Commuter Rail to Greenbush with a Tunnel through the Hingham Square Area 


a. 


b. 
Cc: 
d 


Commuter Rail with Tunnel from Fort Hill Street to Water Street 

Commuter Rail with Tunnel from New Bridge Street to Water Street 

Commuter Rail with Tunnel from New Bridge Street to Route 3A 

Commuter Rail with Deep Bore Tunnel on New Alignment from New Bridge Street to Route 3A 
(formerly “Diesel-Powered Commuter Rail Service to Scituate with a Tunnel through the 
Hingham Square Area’) 

Commuter Rail with an Underpass through Hingham Square 
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The six selected alternatives represent various transportation modes and scales 
of projects. In addition, one commuter rail alternative represents four different 
tunnel options and one underpass option which were evaluated as full alterna- 
tives. These alternatives and options are described in more detail in this chap- 
ter. The No Build Alternative, also referred to as “Alternative 1” or “No 
Build,” consists of the existing transportation system and system elements that 
are expected to be in operation by 2010. This is the transportation system that 
will be available to Greenbush Line corridor residents if no action is taken on 
the Greenbush corridor project. The No Build Alternative provides a baseline 
against which other alternatives can be compared and their relative transporta- 
tion impacts and environmental consequences assessed. 


In addition to the elements of the existing transportation system (described in 
detail in Chapter III), the following transportation system improvements are 
assumed to be implemented by 2010 in the No Build Alternative, and there- 
fore are part of all of the alternatives being examined (see Figure I-1, ““Trans- 
portation Improvements Included in the No Build Alternative’): 


The South Station Transportation Center Project will convert South Station 
into a multi-modal transportation center. Reconstruction of the historic head- 
house, the reconstruction of the commuter rail facility, modifications to the 
South Station Red Line rapid transit station, and construction of a commuter 
bus terminal and parking garage over the railroad tracks have been completed. 
The programmed next stages of improvements to the South Station Transpor- 
tation Center include replacement of temporary ramps to the bus terminal and 
an escalator between the rail platforms and the commuter bus terminal. These 
will be built following the completion of the Central Artery project. South 
Station will provide direct connections between commuter and intercity bus, 
commuter and intercity rail, and MBTA subway service. In addition, direct 
bus connection via an HOV lane from South Station to Logan Airport, with 
advance ticketing and luggage check, will be provided at this intermodal cen- 
ter, along with the addition of 245 downtown parking spaces. These direct 
connections will provide more convenient and intermodal mass transit service 
to travelers in eastern Massachusetts, including those in the Greenbush Line 
corridor. 


The Central Artery/Third Harbor Tunnel Project involves reconstruction 
of the Central Artery section of I-93 through downtown Boston primarily as an 
underground structure and an extension of I-90 to Logan Airport as a third 
tunnel under Boston Harbor. The reconstructed artery will provide greater ca- 
pacity for automobile and bus traffic to and through downtown Boston. The 
Third Harbor Tunnel will provide an additional connection from downtown 
Boston to Logan Airport. This project includes high occupancy vehicle lanes, 
to be used exclusively by buses, limousines, carpools, and vanpools. The pro- 
ject proposes one northbound high occupancy vehicle lane and one south- 
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bound high occupancy vehicle lane beginning just north of Southampton 
Street. For bus commuters and automobile commuters from the Greenbush 
corridor, the increased capacity of the Central Artery will provide improved 
access to downtown Boston. 


High Occupancy Vehicle Lanes on the Southeast Expressway -- The 
Commonwealth of Massachusetts has constructed permanent high occupancy 
vehicle lanes on the Southeast Expressway between Freeport Street in Dor- 
chester and Furnace Brook Parkway just north of the Route 128/Route 3 di- 
vergence in Braintree. The HOV lane project on the Southeast Expressway, 
completed in 1995, adds a contraflow lane, separated from oncoming traffic 
by movable barriers. In the morning, the barriers are moved to create a 
northbound lane next to the median on the southbound side of the highway, 
and in the afternoon, a southbound lane is created on the northbound side of 
the highway. The provision of this lane was projected to improve travel time 
to Boston by an average of five minutes in each direction for buses and 3- 
person vanpools and carpools from south of Boston; since the FEIR analysis 
was done, the lane has been opened to 2-person carpools, with undetermined 
effects on travel time savings. 


The Old Colony Railroad Rehabilitation Project, Middleborough and Ply- 
mouth Lines, involved the restoration of commuter rail service along sixty-two 
miles of right-of-way and the construction of fifteen commuter rail stations. 
Service is provided from the Middleborough/Lakeville area and intermediate 
points, and from the Plymouth/Kingston area and intermediate points, to the 
South Station Transportation Center in downtown Boston. This project has 
improved access to commuter rail service for those limited areas of the Green- 
bush Line corridor within reasonable proximity to new commuter rail stations. 
A western strip of the Greenbush corridor (along Route 3) 1s within a five- 
mile radius of either the Braintree, South Weymouth, or Kingston/Route 3 sta- 
tions and commuter rail is an alternative for some corridor residents. For bus 
and automobile commuters from the Greenbush Line corridor, the decrease in 
automobile trips originating from the Middleborough and Plymouth commuter 
rail service area provides improved access to downtown Boston over I-93, the 
Southeast Expressway. Similarly, the reduction of Red Line riders from the 
areas served by the Middleborough and Plymouth Lines has freed capacity on 
the Red Line, including parking at Red Line stations. 


The restored Old Colony commuter rail service commenced operation in Sep- 
tember 1997, with trains now operating on each line approximately each half 
hour during rush hours and roughly every two hours during off-peak times. 
An average of 18,000 passengers per weekday (9,000 round trips) use this ser- 
vice (June 2000 data). The physical and operational characteristics of these 
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lines are described in the Old Colony Railroad Rehabilitation Project Final 
Environmental Impact Statement/Report (March 1992). 


Hingham Commuter Boat Terminal Improvements include improvements 
to the parking facility to accommodate a total of 1,600 spaces, redesign of the 
parking facilities and the access roadway, an increase in berthing capacity, a 
widening and redesign of pier access, and expansion and redesign of the wait- 
ing and ticketing area. Property acquisitions have been made in the area. This 
project will increase the attractiveness of the Hingham Commuter Boat Ter- 
minal at the Hingham Shipyard for Greenbush Line corridor boat commuters. 


Completed improvements at the Hingham Shipyard since the SDEIS/R was 
published include the hard gravel paving of a lot to replace a private lot leased 
for parking with the net result of increasing the available parking in MBTA 
lots to 1600, and some pier improvements. Further improvements to the facil- 
ity and to the parking area are being coordinated with plans to redevelop the 
entire Shipyard site, with residential and commercial uses mixed with the cur- 
rent water-oriented uses. 


The South Boston Piers/Fort Point Channel Transitway Project (the ‘‘Sil- 
ver Line’’) will serve the South Boston piers area and the Mid-Town Cultural 
District, eventually connecting to service operating on Washington Street to 
Dudley Square. There will be a connection to the South Station Transporta- 
tion Center. This project will improve accessibility to downtown Boston des- 
tinations for Greenbush Line corridor bus commuters and rapid transit com- 
muters arriving at the South Station Transportation Center. The Silver Line 
project as currently planned will provide access from the South Station Trans- 
portation Center to the South Boston Piers and Fort Point Channel provided 
by electric buses (and potentially light rail vehicles) via tunnel and surface 
right-of-way. This new connection to the South Station Transportation Center 
will provide additional opportunities for commuters, including Greenbush 
Line corridor residents, to use mass transit to access downtown locations. The 
first phase of this project (South Station to the South Boston Piers area) will 
be completed by 2003. 


The Park-and-Ride Improvement Program involves the systematic increase 
of the supply of parking available at rapid transit stations. The Park-and-Ride 
Improvement Program will provide 1,200 additional parking spaces at the 
Quincy Adams Red Line Station for rapid transit commuters. There is cur- 
rently no specific timetable for construction of these addifional spaces. Since 
parking at Red Line stations in addition to train capacity“is a constraint to rid- 


' The peak hour passenger capacity of the Red Line is limited because trains cannot be made 
longer (a restriction resulting from the length of the platforms in stations), and because addi- 
tional trains cannot be added (a restriction resulting from the signal system that determines 
minimum time between trains). 
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ership, addition of these parking spaces will benefit all South Shore commut- 
ers, including Greenbush Line corridor residents. 


The Route 3 Add-A-Lane Project will provide an additional travel lane in 
each direction and safety improvements over 11.7 miles of this limited access 
highway from Route 18 in Weymouth south to Duxbury. These improve- 
ments should benefit Greenbush Line corridor residents who use Route 3 and 
access the road from Exits 13, 14, and 15 (Route 123, Route 228, and Route 
53) by creating a more even flow of traffic along Route 3 and removing the 
bottleneck near the Route 18 intersection. There is no current schedule for 
completion of this project. 


THE TRANSPORTATION SYSTEMS MANAGEMENT ALTERNATIVE 


The Transportation Systems Management Expanded Bus Service with New 
Park-and-Ride Lots Alternative (also referred to as “Alternative 2’’, “The TSM 
Alternative’, “TSM,” or “T'SM-Commuter Bus’’) builds on existing commuter 
bus service in the corridor. It 1s similar to the Greenbush Line corridor com- 
ponent of the TSM Alternative that was described in the Old Colony Railroad 
Rehabilitation Project DEIS (May 1990). This alternative proposes expanded 
express bus service from new park-and-ride lots (see Figure II-2, ““New Ex- 
press Bus Routes and Park-and-Ride Lots”). The five specific elements in this 
alternative are described below. 


A new commuter park-and-ride lot on Route 3A in Cohasset (see Figure 
II-3, “Cohasset Park-and-Ride Lot’) would be located on the 3-acre site of the 
former Winter Gardens Ice Arena (now Graham Waste Services) and would 
utilize part of a contiguous 2.4 acre parcel of a former railroad right-of-way 
now owned by the Massachusetts Department of Environmental Management. 
Depending on design, it would provide parking for approximately 200 vehi- 
cles. The site is also proposed as the site of the Cohasset station under the 
commuter rail alternatives, below. This is a paved site with a building cur- 
rently being used as a waste/recycling facility. The area along Route 3A 1s 
primarily commercial. Each of the park-and-ride lots would include paved 
parking areas, full lighting of the lot and bus stop area, and a waiting area pro- 
tected by curbs and including a shelter. 


New park-and-ride lot at Egypt in Scituate would be located on the former 
Egypt commuter rail station site at the Captain Pierce Road and Curtis Street 
intersection. This site is on a 5-acre portion of the former railroad right-of- 
way that is currently used for commuter bus patron parking and access to the 
Scituate Department of Public Works garage (see Figure II-4, “Egypt Park- 
and-Ride Lot’). It would provide parking for 150 vehicles. The site is near 
Country Way, which is a major north-south roadway through Scituate. 
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This is a primarily residential area. The Egypt Country Store, which is a local 
focal point, is located adjacent to the site. 


The Greenbush park-and-ride lot would be located on the former Green- 
bush commuter rail terminal site in Scituate. It would serve patrons from the 
south side of Scituate, Norwell, Marshfield, and Duxbury. The site is off the 
Driftway and near the Route 3A/Route 123 intersection (see Figure II-5, 
“Greenbush Park-and-Ride Lot’). The parking lot would provide parking for 
approximately 200 vehicles, and would be located at the former Plymouth and 
Brockton Street Railway Company (P&B) bus yard, to minimize impacts on 
the neighboring commercial uses. 


Express bus service in the Greenbush corridor would be restored to levels that 
were provided by private carriers (sometimes with operating subsidies from 
the MBTA) in the mid-1980s. This would require the restoration of approxi- 
mately 20 daily bus trips in each direction from communities including Wey- 
mouth, Marshfield, Norwell, and Duxbury. These bus trips have been elimi- 
nated by the companies that operated them, apparently because of poor rider- 
ship. 


In addition, service on the Greenbush-to-Boston commuter bus route would 
be expanded from its current one trip a day to ten trips a day. Service on this 
route would begin at the proposed Greenbush park-and-ride lot, continue 
through Scituate on Stockbridge Road, First Parish Road, Branch Street, and 
Curtis Street to the Egypt lot, up Country Way and Main Street in Cohasset to 
the Cohasset lot, through Hingham on Route 228 to the existing Rockland 
park-and-ride lot, and into South Station in Boston via the HOV lanes on 
Route 3/93. Intermediate stops at major intersections would be made to ac- 
commodate walk-in passengers. 


The scheduled travel time for the P&B buses that currently operate over this 
general route is 75 minutes outbound to Greenbush, 85 minutes inbound to 
South Station. This travel time includes any travel time benefits from the 
HOV lane, currently in operation on the Southeast Expressway. Traffic condi- 
tions on Route 3 and the Southeast Expressway often result in further delays, a 
condition which is expected to worsen by 2010, the design year for each of the 
Greenbush Line corridor alternatives. An average peak-period travel time of 
80 minutes from Greenbush to South Station is projected for this route. 


The initial evaluation of this alternative as part of the SDEIS/R included a 
substantial increase in the level of service on this route, from the current single 
trip to 8 peak-period round trips, and an additional 8 round trips during off- 
peak hours. Evaluation of projected ridership under these circumstances indi- 
cated that this route could not support this level of service and still maintain a 
reasonable performance standard applicable to the support of private express 
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bus routes, even if all of the bus ridership lost since the mid-1980s were to 
return to the South Shore routes. Consequently, the assumed service levels 
were adjusted to levels which could be supported within those service stan- 
dards: 9 round trips per weekday (6 peak, 3 off-peak trips each way); 3 round 
trips on Saturday, and 2 round trips on Sunday. These service levels are 
summarized in Table II-3, “New Commuter Bus Routes”. 


The Egypt-to-Boston commuter bus route would be expanded. The route 
would start at the proposed Egypt park-and-ride lot and go initially south via 
Curtis Street, Branch Street, First Parish Road, Common Street, and Stock- 
bridge Road to the proposed Greenbush park-and-ride lot. The route 

would continue northwest via Route 123, Route 53 and Route 228 to the exist- 
ing Rockland park-and-ride lot. It would then continue north via Route 3 and 
the HOV lanes on the Southeast Expressway to the South Station Transporta- 
tion Center (SSTC) in downtown Boston. Trip times, considering congestion 
and the Southeast Expressway HOV lane, are projected to be 75 minutes from 
Egypt and 65 minutes from Greenbush during peak hours. After adjustments 
to match service levels to demand, this route would support seven round trips 
per weekday (5 peak), with no service proposed for weekends. 


Maintenance of the park-and-ride lots (sweeping, snow clearance, trash re- 

moval, upkeep) would be provided under agreement among the MBTA, the 
bus operator, the towns involved, and possibly the Massachusetts Highway 
Department. 


Table II-3 - New Commuter Bus Routes 


Route Length Peak- Peak- Off-Peak Off-Peak 
Period Ser- Period Trip Service Trip Time 
vice Time 

Greenbush-Boston via 34 Miles 6 Trips 80 Minutes 3 trips week- 70 minutes 

Cohasset Route to SSTC days, 

3 Saturday, 
2 Sunday 

Egypt-Boston via Route 30 Miles 5 Trips 75 Minutes 2 trips week- 65 minutes 

123 Route to SSTC days 

Two New Routes 11 Trips 5 trips week- 

TOTAL days, 

3 Saturday, 
2 Sunday 
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The expanded commuter bus service would be operated by private carriers un- 
der contract to the MBTA using suburban commuter coaches similar to 
equipment now being used on these routes. This alternative assumes the ini- 
tial purchase of 12 new coaches for the Greenbush routes; an additional 15 
coaches would be required to restore service to 1980s levels. Fares would be 
comparable to current fares on commuter bus routes in this area, adjusted for 
inflation. Current fares average $3.70 each way, with purchase of a 10-ride 
ticket (single rides are $7 to $9 each way). Overnight storage and mainte- 
nance of the buses would be the responsibility of the private carrier. Over- 
night bus storage might occur at the Greenbush terminal or the Egypt facility. 
Storage of buses during midday would take place at the South Station Trans- 
portation Center or other downtown Boston locations. Bus fueling, washing 
and inspection, maintenance, and repair would not be carried out at the park- 
and-ride lots. 


Possible additional commuter bus routes were considered as part of this alter- 
native. From the service area of Hingham, Cohasset, Hull, and Scituate, there 
are only three reasonable routes connecting the coastal population concentra- 
tion with the major expressway route into Boston. Two of these -- Route 228 
and Route 123, are covered in the above proposal. The third, along Route 3A 
through Weymouth and Quincy, is congested and slow, and would merge with 
the Southeast Expressway at a point too far north to take advantage of the con- 
tra-flow HOV lane. Weymouth and Braintree are served by local MBTA bus 
feeder service to the Red Line, and these service levels would be adjusted to 
meet demand in accordance with MBTA service policy under all alternatives. 
Express bus service from the northern portions of Weymouth would be re- 
stored to 1985 levels (this route has been abandoned by the private carrier that 
formerly operated it). Towns along Route 3 such as Marshfield, Norwell, and 
Duxbury would have improved Route 3 commuter bus service compared to 
current levels (only 2 round trips a day are currently provided in the portions 
of these towns in the Greenbush corridor). 


As noted in Chapter IV, “Transportation Impacts,” it is very unlikely that the 
restoration of commuter bus service will result in enough ridership to support 
the levels of service proposed for this alternative. This is likely due to changes 
in travel behavior and preferences, as well as increased competition from other 
travel modes. This would make this alternative infeasible, and would have 
justified dropping this alternative from consideration. Nevertheless, this al- 
ternative is included in the FEIR for comparison purposes. 
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THE EXPANDED COMMUTER BOAT SERVICE WITH IMPROVED HINGHAM 
TERMINAL ALTERNATIVE 


The Expanded Commuter Boat Service with Hingham Improved Terminal AI- 
ternative (also referred to as “Alternative 3” or “Commuter Boat-Hingham’’) 
proposes improvements to the commuter boat service that is already operating 
within the corridor. 


The current commuter boat operation from the Hingham Terminal provides a 
peak-period service from the Hingham Shipyard to Rowes Wharf in down- 
town Boston. There is currently an average of a trip every 15 minutes during 
peak periods. There are approximately 1,300 parking spaces provided at the 
Shipyard; there is no charge for parking. The Hingham Terminal service is 
currently operated with an MBTA subsidy. In 1997, a five-year contract be- 
tween the MBTA and the present operator was signed to continue current lev- 
els of service with a fixed subsidy level. 


This alternative assumes that the improvements to the Hingham Terminal in- 
cluded in The No Build Alternative would be in place; these include improved 
parking facilities (resulting in a total of 1,600 spaces), improved pier access, 
expanded berthing capacity for boats, and an enlarged and improved waiting 
and ticketing area. The specific improvements included in this alternative are 
described below. 


Under this alternative, five new, high-speed passenger boats, capable of 
maintaining cruising speeds of 25 knots in Boston Harbor would be pur- 
chased. At this speed, the total scheduled trip time from Hingham to Boston 
(or return) would be reduced from the current 35 minutes to under 25 minutes. 
At least four of these boats would have a passenger capacity of 300, and one 
would have a capacity of at least 150 passengers. While the actual design and 
manufacturer would be determined during the procurement process, studies 
done for this project indicate acceptable performance, including 25-knot 
speeds, can be obtained with aluminum-hulled catamaran boats powered with 
conventional diesel engines and water jets (see Figure II-6, “Ccoommuter Boat 
Equipment’). 


The specification of new boats addresses the Certificate of the Secretary of 
Environmental Affairs instructions that “... The commuter boat alternatives 
must consider the use of high speed vessels such as those currently used in 
Boston Harbor and in other regions. The SDEIS/R should also consider rea- 
sonable new vessel technologies and operating systems.” 


Expanded service levels. The existing 15-minute peak-period frequency 


would be extended to the shoulders of the peak period by adding selected 
trips. In addition, hourly service would be provided on Saturdays and during 
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off-peak hours on weekdays, and two-hour frequency service would be pro- 
vided on Sundays and holidays. In total, the number of inbound plus out- 
bound trips would continue at the current 44 trips per day on weekdays, from 
none to 22 trips on Saturdays, and from none to 12 trips on Sundays. The fare 
for commuter boat service from Hingham to Boston would remain comparable 
to the current fare of $5.00, adjusted for inflation. Purchase of a ten-ride 
ticket or a monthly pass reduces the average fare to $4.20 to $4.50. 


To ensure reliable and attractive service to riders, all private operators that 
would participate in this expanded commuter boat service program would be 
expected to maintain the higher speed equipment in reliable working condition 
and to replace equipment in accordance with a systematic replacement pro- 
gram in order to avoid vessel mechanical problems and insure dependable ser- 
vice. This could be ensured under the terms of service contracts which would 
provide subsidies and would recognize the legitimate costs of systematic 
equipment replacement or, alternatively, an equipment leasing plan for boats 
purchased with public funds. The fleet of five vessels includes one more than 
is required to maintain the schedule; this will allow scheduled maintenance 
and/or unforeseen repairs without jeopardizing the schedule. 


Major repairs would be done at shipyards in Massachusetts. Refueling and 
other minor servicing would be done at nearby commercial dock areas, and 
not at the passenger terminals. 


As originally described in the Scoping Report for the Greenbush project, this 

alternative included five feeder bus routes. These routes were intended to at- 

tract additional ridership and reduce the need for new parking facilities at the 

Hingham Terminal. These feeder bus routes, which are no longer included in 
this alternative, are: 


a) The Greenbush route would be approximately 12.8 miles long and re- 
quire about 27 minutes of line haul time. The route would originate in 
the Greenbush area of Scituate and follow Country Way, South Main 
Street, North Main Street, and Route 3A (Chief Justice Cushing Way, 
Otis Street, Broad Cove Road) to the Shipyard. 


b) The Pemberton Point route would be approximately 10.3 miles long 
and require about 28 minutes of line haul time. The route would pro- 
vide access to the commuter bus system for Hull residents. The route 
would originate in the Pemberton Point area of Hull near Hull High 
School and follow Main Street, Nantasket Avenue, George Washing- 
ton Boulevard, Summer Street, and Route 3A (Otis Street, Broad Cove 
Road) to the Shipyard. 
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Characteristics 
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Power (2) DDA-GM, 16V-149TA 


HP Total | 3,480 
Speed at design load 28 knots 
Max. speed 32 knots 


Passenger Capacity 368 
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C) The Rockland park-and-ride lot route originates at the commuter park- 
ing lot at the Route 3/Route 228 interchange in Rockland. This route 
would be approximately 8.2 miles long and require about 21 minutes 
of line haul time. It would provide access to the system for South 
Hingham residents. The route would originate at the Rockland park- 
and-ride lot and follow Route 228 (Pond Street in Norwell, Main 
Street in Hingham), North Street, Lincoln Street, and Route 3A (Broad 
Cove Road) to the Shipyard. 


d) The Jackson Square via West Hingham route would be approximately 
4.3 miles long and would involve about 11 minutes of line haul time. 
This route would provide access to the system for residents of the east 
side of Weymouth. The route would originate in East Weymouth and 
follow Commercial Street in Weymouth, Fresh River Avenue in 
Hingham, Fort Hill Street, West Street, Beal Street, and William B. 
Terry Drive, and Route 3A to the Shipyard. 


e) The Weymouth Landing route would be approximately 4.2 miles long, 
and would take about 13 minutes each way. The route would use 
Commercial Street in Weymouth to Church Street and Green Street in 
Weymouth, then follow Route 3A to the Hingham Shipyard. 


With each of these routes, feeder bus schedules would be coordinated to meet 
the boat schedule. That is, during peak hours, each route would operate on a 
15-minute headway (frequency). Bus fares comparable to the MBTA local 
fare (currently 75 cents for routes up to 6 miles long) would be charged. 


These feeder bus routes were evaluated as part of this environmental analysis 
on the basis of ridership, operating and capital cost, and environmental and 
historical impacts. Ridership analysis considered the relative travel times to 
the Shipyard by bus and by automobile, the relative costs to the user, and the 
demographic characteristics of the commuter boat travelers, using the demand 
estimation technique described in the EPA's “Sketch Planning Techniques for 
Air Quality Analysis” published in 1979. This ridership analysis indicated 
that approximately | percent of commuter boat users would use the feeder bus 
service (approximately 12 of the 1,200 peak-period boat users). Appendix A 
provides a more complete description of the analysis of feeder bus routes. 


An equilibration analysis was performed to match the service levels of the 
feeder bus service to the demand. At the projected level of demand, none of 
the five routes could support even a single bus trip, at minimum service stan- 
dards. The high cost would also lead to unrealistically poor cost effectiveness 
figures for the alternative as a whole. Therefore, the feeder bus service was 
eliminated from this alternative, and the ridership, capital and operating costs, 
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and environmental consequences for this alternative, as described in subse- 
quent chapters, no longer include the feeder bus service. 


The poor performance of the feeder bus system in the analysis 1s consistent 
with actual experience. A limited feeder bus system attempted about ten years 
ago for use by Hingham residents to and from the Hingham Shipyard was not 
successful in attracting enough riders to support the subsidized service. This 
service was coordinated by the Town of Hingham and supported with a state 
subsidy. Due to the low demand experienced, feeder bus service was discon- 
tinued after a period of operation in the early 1980s. 


THE EXPANDED COMMUTER BOAT SERVICE WITH IMPROVED HINGHAM 
TERMINAL AND NEW NANTASKET TERMINAL IN HULL ALTERNATIVE 


The Expanded Commuter Boat Service with Improved Hingham Terminal and 
New Nantasket Terminal in Hull Alternative (also referred to as “Alternative 
4” or “Commuter Boat-Hingham and Nantasket” represents an addition to the 
proposed commuter boat service originating at the Hingham Shipyard term1- 
nal. This alternative, as originally proposed in the Scoping Report, included 
the development of other potentially feasible terminals on protected waters for 
new or expanded downtown Boston to South Shore commuter boat service as 
key elements. Potential terminals that were studied included the Nantasket 
Pier in Hull, the Marina Bay facility in Quincy, and the Fore River Shipyard in 


Quincy. 


The potential commuter boat terminals in Quincy did not offer any improve- 
ment in service to the Greenbush Line corridor. The Marina Bay site is very 
close to downtown Boston and distant from the Greenbush Line corridor 
communities. Access and parking constraints also limit the potential of this 
site as a commuter boat terminal. The Fore River Shipyard is also distant 
from most of the Greenbush Line corridor communities. It 1s accessible only 
over Route 3A and Route 53, which are highly urbanized in the Quincy area. 
Reaching the Fore River Shipyard in Quincy from most points in the corridor 
would be equivalent to reaching the Red Line rapid transit terminal in Brain- 
tree. These sites were not considered further as part of this alternative. 


A commuter boat terminal at Nantasket Pier was previously considered in the 
Old Colony Railroad Rehabilitation Project planning process. Issues concern- 
ing water depth around the pier and availability of land for parking made the 
development of a boat terminal in Nantasket difficult. In an effort to expand 
the market coverage of an expanded commuter boat system, a boat terminal in 
Nantasket was considered as a supplement to Hingham Shipyard commuter 
boat service. The Nantasket Pier represents one of the few potential locations 
for such a service. 
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The resulting alternative combines expanded commuter boat service and 
feeder bus service at Hingham Shipyard with expanded commuter boat service 
and addition of feeder bus service to Nantasket. This alternative assumes that 
the improvements to the Hingham Terminal, as included in the No Build Al- 
ternative, would be in place. These improvements include expanded parking 
facilities, enlarged waiting and ticketing facilities, and expanded berthing for 
boats. The elements of this alternative are: 


Improvements to the Nantasket Pier facilities to allow their use for com- 
muter service. In addition to dredging the channel, these improvements in- 
clude expanded floats, gangways, and other equipment for boarding commuter 
boat passengers without displacing other uses on the pier. Walkways, a drop- 
off/waiting area, and signage would also be provided on the pier. At a mini- 
mum, a small waiting room and ticket sales area are required to facilitate pas- 
senger processing and to offer passengers basic standards of quality service 
and convenience. Review of the Nantasket Pier area indicates that it should be 
posssible to provide an enclosed passenger waiting area and ticket sales office. 
Based on the MBTA Design Criteria for a sheltered area for 100 passengers, 
who may wait at one time, a gross area of 400 to 450 square feet is required 
(see Figure II-7, “Nantasket Pier in Hull with Location of Parking Lot’). 


Improvements to the MDC parking facility on George Washington Boule- 
vard to allow its use for commuters. These improvements would include 
curbs, striping, lights, and a waiting area with shelter. This facility is about 
one-half mile from the Nantasket Pier, so shuttle bus service would be pro- 
vided between the parking lot at the pier. The boat schedule would permit the 
parking lot shuttle bus to make a trip to the tip of the Hull peninsula at Point 
Allerton and back to pick up passengers, prior to picking passengers up at the 
parking lot. 


Purchase of new high-speed passenger boats to provide improved service 
from both Hingham Shipyard and Nantasket Pier. These boats would be ca- 
pable of 25-knot (29 mph) cruising speeds. This would allow 25-minute 
scheduled service to Rowes Wharf in Boston from Hingham, and 35-minute 
scheduled travel times from Nantasket. To maintain proposed service levels 
with the projected demand, weekday service from Hingham would be pro- 
vided by three 300-passenger boats and one 150-passenger boat; from Nantas- 
ket, service would be provided with three 150-passenger boats. In addition, 
there would be one spare 300-passenger boat (for a total of four) and one spare 
150-passenger boat (for a total of five). Typical commuter boat equipment is 
shown in Figure II-6, “Commuter Boat Equipment’. 


Service levels would be expanded to provide 15-minute peak frequency from 


Hingham Shipyard, and 30-minute peak frequencies from Nantasket. Hourly 
service from Hingham would be provided in off-peak hours, and limited ser- 
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vice from Hingham would be provided on weekends. From Hingham, a total 
of 44 boat trips (22 to Boston and 22 from Boston) would be provided on 
weekdays, up from 34; 22 trips on Saturday, up from none; and 12 trips on 
Sunday. From Nantasket, 8 boat trips per weekday (4 to Boston, 4 from Bos- 
ton) would be provided. These service levels have been equilibrated to match 
demand. 


As in Alternative 3, feeder bus service was originally specified as part of this 
alternative. The supporting feeder bus service is the same in both alternatives 
except that the Pemberton Point feeder bus service, one of the five feeder bus 
lines proposed in the Hingham Shipyard alternative, is redirected to the Nan- 
tasket Pier site. As in the Hingham analysis, the demand for feeder bus ser- 
vice is not sufficient to support any of these services, and these feeder routes 
were dropped from the alternative after the equilibration analysis. However, 
the shuttle bus from the MDC parking lot to Nantasket Pier is a necessary 
element in the feasibility of the Nantasket site, and 1s retained in this alterna- 
tive for that reason. The feeder service from Allerton Point in Hull can be in- 
cluded as part of the shuttle bus route without adding any significant costs to 
the alternative, and without degrading the service from the parking lot to the 
pier, so it is included as well. Commuter boat service from Nantasket Pier is 
not without precedent. The Nantasket Water Transportation Company, Inc. 
(NANTRANSIT) started commuter boat service between Hull at Nantasket 
Pier and Boston in October 1991. It was discontinued in December 1991. 
The service consisted of two morning and two afternoon inbound trips, and 
one morning and three afternoon outbound trips. The scheduled trip time was 
5O minutes, cruising at an average speed of 13 knots over the 11 nautical miles 
between Nantasket Pier and Rowes Wharf. This route attracted 1,489, 1,016, 
and 648 passengers for the months of October, November, and December 
1991, respectively. The continued economic recession, storm-related damage 
to the boat from an October 30, 1991 northeaster, and construction work on 
the George Washington Boulevard at the entrance of the pier were cited as 
contributing to the low ridership experienced in these three months of service. 
The available pier-side parking facilities were more than adequate to meet 
demand. (A commuter boat from Pemberton Pier at the outer end of the Hull 
Peninsula has operated continuously from the 1960s.) 


Former operators on this route have reported vessel groundings close to the 
pier at low tides. Water depths (13'-17') are more than adequate through the 
river to the major navigable channels. However, to accommodate the vessels 
being considered, dredging will probably be required to increase the water 
depth of the maneuvering area surrounding the pier. 


CHAPTER II — ALTERNATIVES CONSIDERED 


CYYUAdISNOD SHAILVNUALTYV - WT Y4LdVHD 


SCH 





BA Old Colony Railroad 
AUTHORITY Rehabilitation Project 











Figure II - 7 
Nantasket Pier in Hull with 
Location of Parking Lot 














WEIR RIVER 


NANTASKET 





ee 
SCALE ONE INCH EQUALS FIFTY FEET 


PROPOSED PARKING 230 CARS 











MBTA GREENBUSH LINE CORRIDOR FEIR 


IT-26 


The shallow waters near the pier are subject to freezing in winter months. 
Should this area freeze, a Coast Guard ice breaking vessel should be able to 
clear safe passage for the commuter boats. However, icing conditions would 
have a negative impact on the ability to guarantee year-round service. 


The limited number of parking spaces existing at the pier would not be avail- 
able for commuter parking. The Town of Hull has development goals for this 
property, such as retail shops related to pier activity. 


Fares to Boston from Nantasket Pier would be about 10 percent higher than 
from Hingham Shipyard to account for the longer distance involved. At cur- 
rent rates, this would be $5.50 one-way, and $49.50 ($4.95 per trip) for a 10- 
ride ticket. The service would be operated by a contractor selected through an 
open bidding process, with contract costs and subsidies to be absorbed by the 
MBTA. 


THE COMMUTER RAIL TO GREENBUSH AT GRADE ALTERNATIVE 


Overview. The Commuter Rail to Greenbush at Grade Alternative, also re- 
ferred to as “Alternative 5” or “Commuter Rail - At Grade” proposes com- 
muter rail service from Braintree to Greenbush in Scituate, utilizing 
approximately the existing vertical grade and horizontal alignment over the 
Greenbush Line railroad bed portion as presently exists. This service would 
use the Main Line, constructed as part of the Old Colony Railroad Rehabilita- 
tion Project, from the South Station Transportation Center to the Braintree 
Wye. The service provided on the Greenbush Line would be similar to the 
commuter rail service now provided by the Massachusetts Bay Transportation 
Authority in other corridors in the Boston metropolitan area. 


Two options were examined for terminal location under this alternative. The 
first option would locate the terminal station just north of the Driftway in Sci- 
tuate, at the intersection with Old Driftway. This is the site of the Greenbush 
station when passenger service last ran over this line in 1959. Under this op- 
tion, the layover for trains would be located on the south side of The Driftway, 
within the old railroad right-of-way. The second option would locate the ter- 
minal station and the layover facility in the current Scituate landfill site, just 
north of the Driftway, approximately one-quarter mile east of the former sta- 
tion site. This option would require the acquisition of new right-of-way over 
the last half mile of the route. 


Route Alignment. The Greenbush Line right-of-way extends for 17.7 miles 
from its junction with the Braintree-to-Boston Main Line at the Braintree Wye 
to the Greenbush area of Scituate. The right-of-way passes through Braintree, 
Weymouth, Hingham, Cohasset, and Scituate. In Braintree, Weymouth, and 
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the west side of Hingham, the land uses adjacent to the right-of-way are pri- 
marily residential; for the remainder of the right-of-way, the adjacent land uses 
are residential interspersed between areas of wetlands and woodlands. The 
right-of-way passes through commercial centers at Weymouth Landing, 
Hingham Square, Cohasset Village, and North Scituate Village. The North 
River estuary is the physical barrier that marks the end of the railroad right-of- 
way. Beyond this point, there no longer exists a right-of-way that can be used 
for transportation purposes. 


Only about one and one-half miles of the right-of-way consist of active track. 
This active area is in East Braintree near the connection with the Main Line. 
Providing commuter rail service requires that the entire right-of-way be recon- 
structed. This reconstruction would require regrading, drainage improve- 
ments, the provision of new ballast, ties, and rail, and reconstruction of 
bridges and grade crossings. The proposed route and station locations for this 
alternative are shown in Appendix D.. 


The Greenbush Line would be single track over most of its length. There is a 
need for passing sidings at three locations along the line. One passing siding 
is in East Braintree, one is in West Hingham, and one 1s in North Cohasset. In 
these locations the line would have a double track. The passing track loca- 
tions are shown in Appendix D. Theoretically, a siding should be about two 
and one-half miles long to allow two trains running at sixty miles per hour in 
opposite directions to pass each other without delay to either train. As a prac- 
tical matter, however, shorter siding lengths are provided to avoid conflicts 
with grade crossings, bridges, stations, curves, and wetlands. The trainset go- 
ing in the off-peak direction is assumed to stop on the siding and accept the 
delay in running time. 


Stations. Passenger access to the commuter rail system is provided at seven 
stations. Station layouts typically include one 800-foot long high-level plat- 
form along the track with an adjacent drop-off area and parking area. The 
high level platform allows passengers to walk directly onto the floor level of 
the commuter rail coach (see Figure I-8, “Typical High Level Platform’’). 
Handicapped accessibility onto the high level platform would be provided by 
ramps or other design features. The stations are designed to accommodate 
passengers walking to the stations, passengers being dropped off at the sta- 
tions in an automobile, van, or bus, and passengers driving to the station and 
parking. Stations will include a canopy over a portion of the platform, and an 
area for ticket vending machines and newspaper and other vending machines. 
Stations and parking lots will be lighted at night, and will include provisions 
for a public address system, and emergency communication equipment con- 
nected to a central operating center in Boston. 
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The proposed stations are described below: 


The Weymouth Landing Station will be located in Weymouth. It would be 
located at an approximately 5-acre site with access from Commercial Street 
(see Figure II-9, ““Weymouth Landing Station”). The site is bordered by 
Commercial Street, Smelt Brook, and Weymouth Fore River. The site is an 
area that is primarily commercial; there are some residences across Commer- 
cial Street from the station. The site is now vacant and partially paved; it was 
formerly the location of Rhine's Lumber Yard. 


Weymouth Landing station would provide approximately 250 parking spaces 
for commuter rail patrons, sufficient to accommodate projected demand. Be- 
cause of the high population density within a mile of the station, this site is 
also expected to generate a significant amount of walk-in patronage. MBTA 
buses also serve this station area. 


There are two options under consideration for this station. Option A would 
include relocation of Commercial Street in the vicinity of the station, with a 
new intersection of Commercial Street and Quincy Avenue in Braintree, in 
order to improve the safety and the flow of traffic in Weymouth Landing. Un- 
der Weymouth Landing Option A, the access to the station parking lot would 
be from the relocated Commercial Street. Pedestrian access would be pro- 
vided from Commercial Street to the east end of the platform, as well as from 
Ledge Hill Road. Commercial Street would be realigned to intersect with 
Quincy Avenue/Route 53 north of the right-of-way and Quirk Chevrolet, 
eliminating one grade crossing on Commercial Street. The intersection would 
be signalized and have a right turn lane for traffic heading north on Quincy 
Avenue from Commercial Street. A dedicated left turn lane from Quincy 
Avenue to eastbound Commercial Street would also be provided at this inter- 
section. The remainder of Commercial Street south of the right-of-way will 
still connect with Ledge Hill Road and Quincy Avenue at the current loca- 
tions. Shaw Street would be closed on either side of the right-of-way, elimi- 
nating a grade crossing. Pedestrian access would be provided from the west- 
ern portion of Shaw Street to Quincy Avenue along the north side of the right- 
of-way, which would allow pedestrians from that area to walk to the Wey- 
mouth Landing commercial area and the train station. The walkway would be 
12 feet wide and provide emergency access. The intersection of Commercial 
Street and Quincy Avenue near the Shaw Street/Commercial Street intersec- 
tion would receive some modifications to the existing traffic signals in order 
to improve the flow of traffic in the area, especially during train crossings. 


In early 2001, Secretary of Transportation and Construction Kevin Sullivan 
informed the towns of Braintree and Weymouth that the MBTA did not intend 
to pursue Option A in Weymouth Landing (the option that involves the reloca- 
tion of Commercial Street and a grade crossing at Quincy Avenue). This an- 
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nouncement was made in direct response to the requests of the two towns to 
replace this options with a grade-separated option that would avoid the traffic 
impacts on Quincy Avenue and the relocation of Commercial Street. This de- 
sign option is presented here to document the evaluation of environmental ef- 
fects and the consideration of alternatives. 


Under Weymouth Landing Option B, the streets would not be realigned, but 
the railroad line would be grade separated through Weymouth Landing. This 
would be accomplished by raising the railroad grade, and lowering the grades 
of Commercial Street, Quincy Avenue, and Shaw Street; or by lowering the 
railroad grade and raising those streets. Under Option B, the main station ac- 
cess would be from Commercial Street at the former Rhines Lumber site. Ad- 
ditional parking lots may be accessible from Quincy Avenue in Braintree un- 
der some design options. These design options will be reviewed with the af- 
fected municipalities during final design. 


The changes in the station site and/or station elevation, compared to the sta- 
tion proposal in the SDEIS/R, mean that a standard high level platform with a 
length of 800 feet can be accommodated at this site in accordance with the 
Americans with Disabilities Act (ADA). With this redesign, the train will not 
block Commercial Street when the train is stopped at the station, as was pro- 
posed at the SDEIS/R phase. This will eliminate the concerns about the im- 
pacts from traffic due to the blockage of Commercial Street for two minutes 
that were raised following the SDEIS/R. Under Option A, the gates will be 
down on Quincy Avenue, impacting traffic on Commercial Street, as the train 
pulls into the station from the west (outbound), and as it pulls out of the sta- 
tion from the east (¢nbound), but not while the train is stopped at the station 
and passengers are entering and exiting the train. 


The East Weymouth Station is located near the Jackson Square area of 
Weymouth. It would serve patrons from the east side of Weymouth and South 
Hingham. In this area the railroad right-of-way is on a major embankment as 
it passes by the Weymouth Back River and its associated wetlands to the 
north. It is an approximately 4.5-acre site with access from Commercial Street 
on the east and Station Street on the west (see Figure [H-10, “East Weymouth 
Station”). It1s bisected by Herring Brook and bordered by associated Town of 
Weymouth Conservation Land and by property associated with the Pingree 
School. The site is presently occupied by buildings in commercial use, such 
as a bowling alley (now closed) and auto repair shops. 


This station is planned to include approximately 377 parking spaces, sufficient 
to accommodate projected demand. Access to the parking lot will be provided 
from Commercial Street at a point north (toward Hingham) of Jackson 
Square. In addition, there will be a station entrance, with drop-off area and 
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handicapped parking spaces, on Station Street, which intersects with Com- 
mercial Street west (inbound) of Jackson Square. 


The West Hingham Station is located near the South Shore Country Club in 
West Hingham. It would serve patrons from the west side of Hingham. It is 

an approximately 4-acre site with access off Fort Hill Street (see Figure II-11, 
“West Hingham Station’). 


The site is bordered by residences. There is a municipal storage yard directly 
opposite the station site across Fort Hill Street. The site is presently vacant 
and partially paved. The West Hingham Station would provide approximately 
190 parking spaces for patrons, sufficient to accommodate projected all day 
demand. 


The Nantasket Junction Station is located near Route 3A on the east side of 
Hingham, on the site currently occupied by Hingham Lumber Company. It 
would serve patrons from the east side of Hingham and from Hull. It is an 
approximately 5-acre site with access from Summer Street to the west and 
Kilby Street to the east (see Figure II-12, ““Nantasket Junction Station’). 


The site is bordered by residential areas to the north and east, a vacant tract 
with wetlands to the south, and Summer Street on the west. The site is pres- 
ently paved with several buildings associated with the lumber yard. The sta- 
tion will include parking for approximately 485 cars, sufficient to accommo- 
date projected demand. 


The Cohasset Station is located directly off Route 3A near the Hingham Line 
on the west side of Cohasset. It 1s an approximately 5.5-acre site with access 
from Route 3A to the south (see Figure I-13, “Cohasset Station’’). 


The site was a former skating rink, later a boat sales yard, and currently a 
waste and recycling facility. The site is bordered by commercial property to 
the east and a cemetery to the west. The site is presently paved for the most 
part and is occupied by a large commercial building. 


The station site includes the right-of-way of a former spur track which served 
the old Naval Ammunition Depot which is now Wompatuck State Park. The 
spur track is owned by the State Department of Environmental Manage- 
ment,but is unused. A bike path and walkway is proposed along the spur track 
right-of-way to provide improved access to Wompatuck State Park, located on 
the west side of Route 3A. The station site will include parking for approxi- 
mately 430 cars, sufficient to accommodate projected demand. 
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The North Scituate Station is located in the North Scituate Village area of 
Scituate. It would primarily serve patrons from the north side of Scituate. It is 
approximately 5 acres in size, consisting of a main parking area on the site of 
the former South Shore Publishing Company, with a satellite parking area lo- 
cated across Henry Turner Bailey Road on the site of town tennis courts (see 
Figure II-14, “North Scituate Station”). 


The site is bordered by Bound Brook and its associated wetlands and by the 
residential and commercial uses of North Scituate Village. The site of the 
main parking area is paved for the most part and is occupied by a large com- 
mercial building that is currently vacant; access to this site 1s from Country 
Way. The satellite parking site would have access off Henry Turner Bailey 
Road. North Scituate Station would include approximately 400 parking 
spaces, sufficient to accommodate projected demand, with up to 130 spaces in 
the satellite facility and the remainder in the main lot off Country Way. 


The tennis courts on Henry Turner Bailey Road would be replaced by tennis 
courts or a comparable facility on town land elsewhere in Scituate. The de- 
velopment of this site would include preservation of the stone walls and other 
features of this park, originally built as a WPA project in the 1930s. The sta- 
tion plans also include refurbishing of the open space located between Country 
Way and Henry Turner Bailey Road, as this would be part of the path from the 
satellite parking to the station platform. 


Three site options were considered for the Greenbush Station. Under the first 
option, this station would use a 7-acre site located just north of The Driftway 
at the intersection of Old Driftway (see Figure I-15, “Greenbush Station - 
Option A’’). The site is bordered by commercial areas to the east and residen- 
tial areas to the west. The site is occupied by buildings in commercial use 
such as a tennis club, storage garages, and an auto salvage yard. This site 
would include parking for approximately 1,000 cars, sufficient to accommo- 
date projected demand, with access off Old Driftway and The Driftway. Addi- 
tional drop-off space would be provided on the west side of the tracks, with 
access off The Driftway and Ford Place. With this option, the train layover 
facility would be located on the south side of The Driftway. 


The second option for Greenbush Station would be north of The Driftway 
about one-quarter mile east of the Old Driftway. This station site would use a 
portion of what is now the Scituate town landfill. Access would be from The 
Driftway, with parking for approximately 1,000 cars. With this option, the 
train layover facility would be located on former landfill property adjacent to 
the station site. See Figure II-16, “Greenbush Station and Layover Facility — 
Option B.” 
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CHAPTER II - ALTERNATIVES CONSIDERED 


MBTA GREENBUSH LINE CORRIDOR FEIR 


At one time, this option was preferred by the Town of Scituate, in part to help 
cap and reuse the landfill site; however, the Selectmen subsequently rejected 
this option. Because of actions taken by the Town of Scituate to cap the land- 
fill G@ncluding placing fill in areas ia a for a commuter rail layover and 
parking), this site is no longer feasible.~ (For this reason, Option B 1s not illus- 
trated in Appendix D.) 


A third option for the Greenbush station and layover (Option C) was devel- 
oped subsequent to the SDEIS/R, based in part on options discussed with the 
town previously. This option would be similar to option A, in that it would 
place the station north of the Driftway, with parking along the Old Driftway, 
displacing several businesses. Unlike Option A, this option would also place 
the layover facility north of the Driftway, adjacent to the station. This option 
would require the taking of several private residences, and would include a 
noise wall to separate the layover facility from the adjacent neighborhood. 
Under this option, station access would be provided only from the Old Drift- 
way. See Figure I-17, “Greenbush Station and Layover Facility — Option C.” 


Grade Crossings. The Greenbush Line right-of-way, when it last operated to 
Greenbush in the late 1950s, had 43 grade crossings over its length. A number 
of grade crossings have been eliminated since the SDEIS/R, and may be fur- 
ther modified in final design. The current design, evaluated for the FEIR, re- 
duces the number of grade crossings by 17 or more, as shown in the plans in 
Appendix D. Four of the original 43 grade crossings are in Braintree; seven 
are in Weymouth; fourteen are in Hingham; twelve are in Cohasset; and six 
are in Scituate. With the preferred layover site south of the Driftway in 
Greenbush, the last grade crossing (The Driftway) would be used only by 
trains departing from or entering the layover facility. (See Table I-4 “Green- 
bush Line Grade Crossings’’). 


Each of these grade crossings would be protected by warning signs, bells, 
lights, and gates which would drop to stop traffic as the train approaches. The 
trains would pass through the protected crossings at normal operating speed, 
which would be determined by curve and grade conditions, and by whether the 
trains may be approaching or moving away from a station stop. Typically, the 
gates would be down for 45 seconds or less as a train passes by. In Hingham 
Square and several other locations where the train is moving slowly, and 
where several grade crossing gates may be activated together, the street may 
be blocked for as long as 60 seconds. At all locations near stations, the gates 
would be up while the train waits at the station. 


* The Town acted to fulfill its obligation to close the landfill under an administrative consent 
order with the state Department of Environmental Protection. 
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MBTA GREENBUSH LINE CORRIDOR FEIR 


There would be changes made in the street patterns and layouts in several lo- 
cations in order to minimize the number of grade crossings and improve traffic 
safety, as well as to ease traffic flow. In Braintree, the Shaw Street grade 
crossing would be closed and Mill Lane would be widened and the clearance 
under the railroad bridge increased to provide an alternative route for traffic 
and pedestrians. In Weymouth, the Commercial Street crossing at Ledgehill 
Road would be closed to vehicular traffic. A new connector roadway would 
be constructed along the north side of the station parking lot connecting to 
Quincy Avenue in Braintree just north of the railroad. The Wharf Street 
crossing would be closed and a new connector road constructed along a sewer 
easement north of the railroad to connect with East Street. In Hingham, the 
east grade crossing of Fort Hill Street would be closed and the west end of 
Fort Hill Street/French Street would be realigned to provide an alternative 
route. At the Fort Hill Street/South Street/West Street intersection modifica- 
tions would be made to ensure that the grade crossing cannot be crossed from 
any direction while the gates are closed and to move vehicles waiting to turn 
left off of the track. Torrent crossing closed. In the Hingham Square area, the 
Main Street crossing would be closed to vehicular traffic and a pair of one- 
way streets would be created with Central and South Streets. Central Street 
would be one way southbound, while South Street would be one way 
northbound. 


The purpose of these one-way streets 1s to ease the traffic patterns around the 
Hingham Square area and to comply with the requirements for a whistle ban. 
The grade crossing at Eldridge Court would be closed, with a new connector 
road built parallel to the track along the south side of the right-of-way between 
Water Street and Eldridge Court for access. The grade crossing at Weir Street 
would also be closed, with one driveway realigned. In Cohasset, the Smith 
Place grade crossing would be closed and a connector road built south of the 
track to connect to Pleasant Street. The western Spring Street crossing would 
be closed to vehicular traffic with alternative access available via Pleasant 
Street and the eastern Spring Street crossing. The three private crossings in 
Cohasset would be closed with alternative access provided south of the rail- 
road. These changes would eliminate 13 of the 43 grade crossings on the 
Greenbush Line. 


The Greenbush Line right-of-way includes nine railroad bridges and numerous 
culverts of various sizes over its length. All of the existing bridges would re- 
quire substructure and superstructure rehabilitation work. The bridges along 
the right-of-way are shown in Table I-5, “Greenbush Line Railroad Bridges.” 
Highway bridges over the right-of-way are under separate jurisdiction from the 
railroad right-of-way. These six bridges would not be affected by the railroad 
service, and work to them is not included in the project. 
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MBTA GREENBUSH LINE CORRIDOR FEIR 


Table II-4 - Greenbush Line Grade Crossings 


Town Grade Crossing 


Braintree |= Commercial Street 
Allen Street 
Shaw Street 
Quincy Avenue (Route 53) 
Weymouth Commercial Street (first crossing) 
Commercial Street (second crossing) 
Green Street 
Unicorn Avenue 
East Street 
Wharf Street 
Commercial Street 
Hingham _ Fort Hill Street (first crossing) 
Fort Hill Street (second crossing) 
Fort Hill Street/South Street/West Street* 
Torrent Crossing* 


Hersey Street* 
Central Street* 
Main Street* 
South Street* 
Water Street* 
Eldridge Court* 


Summer Street 
Kilby Street 
Weir Street 
Hull Street (Route 228) 

Cohasset North Main Street 
King Street 
Rocky Woods Road (formerly Rosano 

Lane) 

Sohier Street 
Smith Place 
Pleasant Street 
Spring Street (first crossing) 
Spring Street (second crossing) 
Sestito Lane 
Castle Road 
Beechwood Street 
Lincoln Lane 

Scituate Country Way/Henry Turner Bailey Road/ 
Gannett Road intersection 
Hollett Street 
Mann Hill Road 
Beaver Dam Road 
First Parish Road 
The Driftway Option A only 

* Grade separated under some tunnel alternatives 


I-44 


Description 


2 lane arterial road 

2 lane collector road (to be closed) 

2 lane collector road (to be closed) 

4 lane regional arterial road in Weymouth Landing commercial area 

2 lane arterial road (to be closed to vehicular traffic, street rereouted) 

2 lane arterial road 

2 lane collector road (to be grade separated) 

2 lane collector road 

2 lane arterial road 

2 lane local road (dead end)(to be closed, street rerouted) 

2 lane arterial road 

2 lane arterial road (to be realigned) 

2 lane arterial road (to be closed) 

Three way intersection of two lane arterial and collector roads 

2 lane connection between North Street and South Street (to be closed under 
surface commuter rail alternatives) 

2 lane local road 

4 lane collector road in Hingham Square commercial area 

4 lane collector road in Hingham Square commercial area 

2 lane collector road in Hingham Square commercial area 

2 lane collector road 

2 lane local road (dead end)(to be closed, street rerouted, under surface 

alternatives) 

4 lane collector road 

2 lane collector road 

2 lane local road (to be closed) 

2 lane arterial road (major access to Hull to the north) 

2 lane arterial road 

2 lane collector road 

2 lane private local street (dead end) 


2 lane collector road 

2 lane local road in Cohasset Village commercial area (to be closed) 

2 lane local road in Cohasset Village commercial area 

2 lane local road (to be closed to vehicular traffic) 

2 lane collector road 

private crossing for residential access (to be closed, access rerouted) 

private crossing for residential access (to be closed, access rerouted) 

2 lane collector road 

private crossing for residential access (to be closed, access rerouted) 

4 way intersection of two lane collector roads in North Scituate Village 
commercial area 

2 lane collector road 

2 lane collector road 

2 lane arterial road 

2 lane arterial road 

2 lane arterial road 
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Layover Facility. The four trainsets in operation would be stored at an end- 
of-the-line layover facility overnight so as to be in position to provide inbound 
service in the morning. Under the preferred Greenbush Station option, the 
layover facility would be located in the Greenbush section of Scituate south of 
The Driftway, across the road from the Greenbush Station. (see Figure I-15, 
“Greenbush Line Layover Facility - Option A”’). 


The facility would consist of five parallel storage tracks each about 850 feet 
long, an 800 foot long maintenance of way track, a paved entrance road, paved 
access roadways along the storage tracks, an employee parking area, a multi- 
use storage/employee building, a small electrical substation building for the 
engine block heater system, and an oil-water separator system for the drip pans 
under the locomotive positions on the storage tracks. The perimeter of the 
layover facility would be fenced. The only maintenance function typically 
performed at a layover facility is interior cleaning of the coaches. 


Under the Greenbush Station Option C, the layover facility would be located 
north of The Driftway, directly west of the proposed station site. The facility 
would include four tracks each about 850 feet long and a maintenance of way 
track located along the right of way north of the station and layover site. 
Other buildings and equipment would be as described above for Option A. 


Trains would be pulled into the layover facility for storage each night. Elec- 
tric engine block heaters would be provided to keep the oil in the locomotive 
engines warm at night, allowing engines to be started more easily in the morn- 
ing. No overnight idling would be required except during infreqent occasions 
when temperatures in Scituate fall below O°F. The FEIR analysis assumed that 
locomotives would be started in the morning and idled for up to 45 minutes to 
allow air pressure to build and to provide time for the crew to check the 
equipment under FRA requirements. However, compressed air generators will 
be provided to substantially reduce the required idle time. 


The daily inspection and maintenance operations for the locomotives and 
coaches would be provided at the South Side Service and Inspection Facility 
near the South Station Transportation Center in downtown Boston. Storage of 
trains during the midday period takes place at various locations in Boston such 
as the Southampton Yards, the South Boston Yards, or the Readville Yards. 
Heavy maintenance work takes place at the Boston Engine Terminal in 
Charlestown. 


Routine maintenance operations for track, bridges, and signal system would be 


based at the Abington Maintenance of Way Facility in Abington constructed 
as part of the Old Colony Railroad Rehabilitation Project. 
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Table II-5 - Greenbush Line Railroad Bridges 


Community 


Braintree 


Weymouth 


Hingham 


Bridge 


Monatiquot 
River Bridge #0.10 


Arnold Street Bridge 


Monatiquot River 
Bridge #0.79 


Monatiquot 
River Bridge #1.36 


Mill Lane Bridge 


Regina Road Bridge 


North Street Bridge 


Wharf Street North 
Bridge 


Weir River Bridge 


Over 


Monatiquot 
River 


Arnold Street 
(unimproved road) 


Monatiquot 
River 


Monatiquot 
River 


Mill Lane 


Regina Road (access to 
power transmission towers) 


North Street 


Wharf Street North (access to 
power system substation) 


Weir River 


Work 
Proposed 


-Replace superstructure 
-Reinforce substructure 


-Replace with new bridge 


-Replace superstructure 
-Reinforce substructure 


-Replace with new bridge 


-Replace with new bridge 
- Widen roadway and in- 
crease vertical clearance 


-Replace with new bridge 


-Replace with new bridge 
- Increase roadway vertical 
clearance 


-Replace superstrucuture 
-Reinforce substructure 


-Replace superstructure 
-Reinforce substructure 


Service Levels. Trip time to Boston from the Greenbush Station at the end of 
the line would take approximately 60 minutes. There would be stops at all 
intermediate stations between Quincy Center and Greenbush on every trip. An 
additional stop may be made by some trains at the JFK/UMass station, ex- 
pected to open in the spring of 2001. The maximum speed achieved over the 
line would be 60 miles an hour. There would be a dwell time of about a min- 
ute in each station. Estimated trip times from the stations to downtown Boston 
are shown in Table II-6, “Estimated Trip Times from Greenbush Line Stations 
to Downtown Boston.” 
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Four trainsets consisting of a diesel powered locomotive and a mixture of sin- 
gle-level and bi-level commuter rail coaches would be necessary to provide 
service on the Greenbush Line (see Figure II-18, “Typical Commuter Rail 
Equipment”). The number of coaches in the trainset would vary based on the 
number of passengers expected on each individual trip. There are about 120 
seats available in each single-level commuter rail coach and about 170 seats in 
each bi-level coach. 


Proposed station platforms will accommodate trains of up to nine cars (85-feet 
long each). The service levels proposed to meet projected demand require 
three six-car trainsets, and one five-car trainset (bi-level coaches). Providing 
these four trainsets would require procurement of 5 locomotives, 27 bi-level 
coaches, and associated spare parts. 


Twelve inbound and twelve outbound trips will be provided on a typical 
weekday; eight inbound and eight outbound trips will be provided on week- 
ends. This service would conform to the service characteristics of the typical 
commuter rail schedule. There would be twenty minute to thirty minute 
headways inbound in the morning peak period and twenty minute to thirty 
minute headways outbound in the afternoon peak period. There would be one 
and one-half to two hour headways at times other than the peak periods. The 
first inbound train of the day typically departs from the outermost station be- 
tween 5:30 a.m. and 6:30 a.m. and the last outbound train typically departs 
from the South Station Transportation Center between 10:30 p.m. and 11:00 
p.m. At present, the last outbound train is estimated to depart South Station 
by 10:00 p.m. The approximate service schedule for providing these trips is 
shown in Table II-7, “Approximate Schedule for Greenbush Line Commuter 
Rail Service.” 


The fare for using the system would vary by the distance traveled. The MBTA 
establishes zones for commuter rail service with the fare depending on the 
zone in which the trip originates. Parking at commuter rail stations is stan- 
dardized at one dollar per vehicle per day. Table I-8, “Estimated Zones and 
Fares for Greenbush Line Stations,” indicates estimated fares based on system 
zones and fares in effect as of September 2000. Most daily commuters cur- 
rently using the MBTA's commuter rail system purchase monthly passes 
which lower the resultant fare cost. It 1s assumed the same type of monthly 
pass use would occur on the Greenbush Line. 
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Table II-6 - Estimated Trip Times from Greenbush Line Stations to 
Downtown Boston 


Station Elapsed Time 
South Station Transportation Center 0 minutes 
Quincy Center 15 minutes 
Weymouth Landing 22 minutes 
East Weymouth 28 minutes 
West Hingham 33 minutes 
Nantasket Junction 39 minutes 
Cohasset 43 minutes 
North Scituate 51 minutes 
Greenbush 59 minutes 


Calculated using Federal Railroad Administration train performance model and Greenbush 
alignment and operating conditions. For trains that stop at JFK Station, the travel time from 
outer stops would be increased by 2 minutes. The trip time from JFK to South Station would 
be 9 minutes. 


THE COMMUTER RAIL TO GREENBUSH WITH A TUNNEL THROUGH THE HINGHAM 
SQUARE AREA ALTERNATIVE 


The Commuter Rail to Greenbush with a Tunnel through the Hingham Square 
Area Alternative (also referred to as “Alternative 6” or Commuter Rail — 
Tunnel) is a variant of the at-grade commuter rail alternative. Its purpose is to 
reduce impacts in the Lincoln National Register Historic District. A tunnel 
would be provided within a limited section of the total Greenbush railroad 
right-of-way; the remainder of the Line would remain at grade. The commuter 
rail service provided by the project would also be the same. 


Five options for providing a single track railroad tunnel through the Hingham 
Square area have been developed. They vary in the length of underground 
construction involved from about one mile to two miles, including actual tun- 
nel lengths of 800 to 9,100 feet. The five tunnel options are referred to as Al- 
ternatives 6a though 6e. They have different costs, construction risks, and en- 
vironmental consequences, and are treated as separate alternatives in this 
FEIR. 
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MASSACHUSETTS Figure II -18 
ae NEBORTATION Old Colony Railroad Typical Commuter Rail 
AUTHORITY Rehabilitation Project Equipment 
_ 
Z 
Bi-level coaches 
| Length ] Height | Width 
Locomotive 65 ft. 15.5 ft. 10 ft. 
Singlelevel coach 85 ft. 13 ft. 10.5 ft. 
Bi-level coach — 8S tt. 16 ft. 10.5 ft. 
a 
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Table II-7 - Approximate Schedule for Greenbush Line Commuter Rail Service 


Inbound Service Outbound Service 


Depart from Greenbush Arrive at Depart from Arrive at 
Station South Station South Station Greenbush 
Transportation Transportation Station 
Center Center 

Morning Service Morning Service 

5:45 am 6:45 am 7:00 am 8:00 am 

6:45 am 7:45 am 9:05 am 10:05 am 

7:00 am 8:00 am 10:40 am 11:40 am 

7:35 am 8:35 am 

8:50 am 9:50 am 

10:20 am 11:20 am 

11:50 am 12:50 pm 

Afternoon Service Afternoon Service 

1:35 pm 2:35 pm 12:20 pm 1:20 pm 

2:55 pm 3:55 pm 1:40 pm 2:40 pm 

5:15 pm 6:15 pm 4:00 pm 5:00 pm 
4:50 pm 5:50 pm 
5:15 pm 6:15 pm 
5:40 pm 6:40 pm 
6:30 pm 7:30 pm 


Evening Service 


7:05 pm 


8:05 pm 


Evening Service 


8:30 pm 


9:30 pm 


8:30 pm 9:30 pm 10:00 pm 11:00 pm 


Note: Weekday service shown. Reduced service (8 round trips) provided on weekends. 


The tunnel options present a range of approaches to providing a railroad tun- 
nel through the Hingham Square area. Each tunnel alternative involves a sin- 
gle track railroad tunnel with and required ventilation, safety, and drainage 
systems. The five tunnel alternatives vary in their horizontal and vertical 
alignments, in their length of underground construction, and in the methods, 
duration, and local impacts of construction. 


The horizontal and vertical alignments for a railroad track involve very grad- 
ual changes in direction and grade. Because the changes in vertical alignment 
must be so gradual (generally no more than 2.5 feet of vertical change for 
every 100 feet horizontally), the transition from a rail line at grade to a rail line 
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sufficiently below ground to be enclosed in a tunnel involves a considerable 
distance. The entrance to the completely enclosed, below ground tunnel is 
called the portal. There is a portal at each end of the tunnel. The below 
ground approach to the portal is called an open cut section (see Figure I-19, 
“Cross Section of Open Cut Section”). There is an open cut section leading 
down to each tunnel portal. The open cut section would remain visible when 
tunnel construction is complete and would be a barrier to any surface level ac- 
tivity. The tunnel section between the portals would be underground. It 
would not be visible and surface level activity would be able to take place 
above it. The alternatives vary in the location of the portals, the depth of the 
tunnel, the length of the tunnel sections, and the length of the open cut sec- 
tions. The length of subsurface structure associated with any of the alterna- 
tives is the total length of the tunnel itself plus the lengths of the open cut sec- 
tions. The alternatives vary in their length of structure from one mile to two 
miles. 


Table II-8 - Estimated Zones and Fares for Greenbush Line and Certain 
Main Line Stations 


Station Zone One Way Equivalent One Way Fare 
Fare With Monthly Pass 
JFK/UMass 1A $1.00 $0.83 
Quincy Center 1 $2.50 $2.02 
Weymouth Landing 2 $2.75 $2.24 
East Weymouth 3 $3.00 $2.43 
West Hingham 4 $3.50 $2.83 
Nantasket Junction 4 $3.50 $2.83 
Cohasset 4 $3.50 $2.83 
North Scituate 5 $4.00 $3.24 
Greenbush 6 $4.25 $3.45 


fares in effect Sept. 18, 2000 (Nov. 1, 2000 for passes) 
monthly pass rate based on 42 rides 


There are two types of methods used in tunnel construction: the cut-and-cover 
method and the deep bore method. The cut-and-cover method involves exca- 
vation along the tunnel alignment to the required depths, construction of the 
tunnel structure within the open excavation, and then placing fill over the 
completed tunnel structure (see Figure I-20, “Cut-and-Cover Tunnel Cross 
Section”). Itis the most straightforward method of tunnel construction for 
relatively shallow depths. The disadvantage of the method 1s that it results in 
the disruption of surface activities during construction. The deep bore method 
involves constructing the tunnel by boring through the subsurface rock well 
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below the surface (see Figure IHI-21, “Bored Tunnel Cross Section”). A bored 
tunnel is less disruptive to areas above the tunnel alignment but it 1s highly 
sensitive to geological conditions and is generally more expensive than cut- 
and-cover tunneling. The first three alternatives make use of cut-and-cover 
tunnel construction techniques; the fourth alternative uses a combination of 
cut-and-cover for the tunnel approaches and deep bore tunnel construction 
techniques. The fifth alternative uses cut-and-cover methods to create an un- 
derpass through Hingham Square. 


The railroad tunnel alternatives are different from the other alternatives in that 
they involve underground construction. Underground construction involves 
uncertainties and risks that are not a factor in other types of construction due 
to varying soil/subsurface conditions. The determination of appropriate con- 
struction methods, the determination of construction costs, and the evaluation 
of impacts of construction in the area are all highly dependent on the below- 
ground geological conditions which will be encountered. The construction of 
a tunnel through the Hingham Square area for all the alternatives involves 
work in rock, work in organic soils, and work in close proximity to existing 
utilities and existing structures well below the water table. The risks and un- 
certainties associated with these and other types of types of construction can 
only be satisfactorily reduced by a geotechnical exploration program much 
more extensive than those carried out in conjunction with this alternatives 
study. The tunnel alternatives are therefore more subject to change and revi- 
sion as a result of further design development than are the other alternatives. 
The greater the length of underground construction, the greater the possible 
change resulting from subsequent geotechnical information. 


A detailed description of tunneling methods is provided in the reference 
document Tunnel Alternatives Through the Hingham Square Area, July 1992. 
The reference document also describes the initial versions of these tunnel al- 
ternatives. The alternatives as described in that document have been modified 
-- particularly 6d, the Deep Bore Tunnel on a New Alignment - based on an 
updated subsurface geotechnical information. 


The Commuter Rail with Tunnel from Fort Hill Street to Water Street 
Alternative. This option, also referred to as “Alternative 6a” or “Commuter 
Rail-Short Tunnel,” involves a 3,600 foot cut-and-cover tunnel on the existing 
alignment. There is about a mile of underground construction along the rail- 
road right-of-way associated with this alternative (see Figure II-22, ““Alterna- 
tive 6a: Cut-and-Cover Tunnel on the Existing Alignment from Fort Hill 
Street to Water Street”). The tunnel section itself is about 3,600 feet long with 
open cut sections on either end; the total length of underground construction is 
5,400 feet. The west tunnel portal would be located just to the west of Torrent 
Crossing. The tunnel would pass underneath Torrent Crossing, Hersey Street, 
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Central Street, Main Street, and South Street. The east tunnel portal would be 
located just to the east of South Street. 


Alternative 6a is intended to pass under the most densely developed portion of 
the Hingham Square area and to provide a rail line completely enclosed in a 
tunnel in most of the areas where the right-of-way is in close proximity to ex- 
isting buildings. The open cut section approaches to the tunnel are located so 
that there is no interference with the existing street system in the Hingham 
Square area. 


With Alternative 6a, the commuter rail stations would remain in the same lo- 
cations and configurations that were originally planned for at grade alterna- 
tive. Specifically, West Hingham Station to the west of the Hingham Square 
area and Nantasket Junction Station to the east of the Hingham Square area 
would remain unchanged from the descriptions previously presented for the 
Commuter Rail to Greenbush at Grade Alternative. 


Alternative 6a would place the rail line within a tunnel for about half of its one 
and one-half mile passage through the Lincoln National Register Historic Dis- 
trict. A ventilation building would be located on South Street, east of the Her- 
sey Street intersection. This building would house the exit shafts for ventila- 
tion fans required to evacuate air from the tunnel in the event of a fire or 
build-up of heat, carbon monoxide or other exhaust gases. The building 
would also house diesel generators to power the fans in the case of electrical 
failure. The actual fan units would be located underground at track level 
within the tunnel. The building would be approximately the size of a three-car 
garage (20 feet by 30 feet by 20 feet tall), and would be styled to resemble 
other accessory buildings in the neighborhood. In addition, emergency exits 
would be located every 1000 feet along the tunnel, with small buildings (8 feet 
by 12 feet by 10 feet tall) to protect the exit stairs. 


6b. The Commuter Rail with Tunnel from New Bridge Street to Water 
Street Alternative. This option, also referred to as “Alternative 6b” or 
“Commuter Rail-Medium Tunnel” involves an underground West Hingham 
station and a 4,950-foot cut-and-cover tunnel on the existing alignment. There 
is about one and one-half mile of underground construction along the railroad 
right-of-way associated with this alternative (see Figure I-23, “Alternative 6b: 
Cut-and-Cover Tunnel on the Existing Alignment from New Bridge Street to 
Water Street’). The underground station is about 800 feet long, the tunnel 
section 1s about 5,700 feet long, and there are open cut sections about 1,700 
feet long on the west end and 800 feet long on the east end. The west tunnel 
portal would be located just to the west of Fort Hill Street. The tunnel would 
pass underneath Fort Hill Street, Torrent Crossing, Hersey Street, Central 
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Street, Main Street, and South Street. The east tunnel portal would be located 
just to the east of South Street near the intersection with North Street. 


Alternative 6b extends the tunnel provided under Alternative 6a to the west to 
encompass a greater portion of the railroad right-of-way within the historic 
district. On the east end, the portal and open cut section are in the same loca- 
tion as that of Alternative 6a. The open cut sections and the portals are lo- 
cated so that there is no interference with the existing street system in the 
Hingham Square area. 


With Alternative 6b, the commuter rail stations on either side of the Hingham 
Square area would remain in their originally planned locations but West 
Hingham Station would become an underground station. The parking lot de- 
sign, station driveway, and general layout of the West Hingham Station would 
be similar to the originally planned surface level station. However, the high 
platform would be located below ground at track level and a complete access 
system for movement between the surface level and the track level would be 
provided (see Figure II-24, “West Hingham Station Below Grade Platform 
Site Plan” and Figure II-25, ““West Hingham Station Below Grade Platform 
Cross Section’). 


Alternative 6b would involve the rail line being within a tunnel for seventy 
percent of its one and one-half mile long passage through the Lincoln National 
Register Historic District. This alternative would include a ventilation build- 
ing and emergency egress buildings as described for Alternative 6a. 


6c. The Commuter Rail with Tunnel from New Bridge Street to Route 
3A Alternative. This option, also referred to as “Alternative 6c” or “Com- 
muter Rail-Long Tunnel,” involves an underground Hingham Square station 
and 6,050 feet of cut-and-cover tunnel on the existing alignment. With this 
alternative, underground construction would extend about one and three- 
quarters of a mile under the existing railroad right-of-way (see Figure I-26, 
“Alternative 6c: Cut-and-Cover Tunnel on the Existing Alignment from New 
Bridge Street to Route 3A”). The tunnel section and the underground station 
together are 6,850 feet long with open cut sections about 1,400 feet long on 
either end. The west tunnel portal would be located just to the west of Fort 
Hill/West Street. The tunnel would pass under Fort Hill Street, Torrent Cross- 
ing, Hersey Street, Central Street, Main Street, South Street, Water Street, and 
Eldridge Court. The east tunnel portal would be located just to the east of El- 
dridge Court. 


Alternative 6c extends the tunnel provided under Alternative 6b to the east to 


pass under the easterly portion of the Lincoln National Register Historic Dis- 
trict. On the west the open cut section and the portal location are the same as 
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Figure II - 26 
Alt 6c Cut-and-Cover Tunnel on the 
Existing Alignment from New Bridge 
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that of Alternative 6b. The open cut sections and the portals are located to 
avoid any interference with the existing street system in the Hingham Square 
area. 


Under Alternative 6c, the West Hingham Station would not be included. In- 
stead a Hingham Square Station would be provided to serve commuter rail 
patrons in this demand area. The Hingham Square Station would be located in 
the area between South Street and Water Street with its high platform at track 
level (see Figure I-27, ““Hingham Square Station Below Grade Site Plan’). 
There would be a parking area at the surface level. A complete access system 
for movement between the surface level and the track level would be pro- 
vided. Unlike Alternative 6b, this alternative involves a station that has a tun- 
nel section on either end. Because of constraints to the easterly, or outbound 
end of the station, the approach grades are steeper than would be desirable 
from an operational standpoint. 


Alternative 6c involves the rail line being within a tunnel for the entire length 
of the railroad right-of-way through the Lincoln National Register Historic 
District. This alternative would include a ventilation building and emergency 
egress buildings as in Alternative 6a. 


6d. The Commuter Rail with Deep Bore Tunnel on New Alignment from 
New Bridge Street to Route 3A Alternative. This option, also referred to as 
‘Alternative 6d” or “Commuter Rail-Deep Bore Tunnel’, involves a deep bore 
tunnel on a new alignment at the southern edge of the Lincoln National Regis- 
ter Historic District. Alternative 6d involves a bypass off the existing align- 
ment to the south of a portion of the Lincoln National Register Historic Dis- 
trict. Construction would involve the cut-and-cover method at the shallower 
depths at either end of the tunnel and deep bore methods when sufficient 
depths have been reached to make this method possible. A total of about 
11,200 feet of underground construction are involved, including a tunnel 
length of 9,125 feet and 2,075 feet in approaches. This alternative starts in the 
area of the New Bridge Street overpass, but then departs from the existing rail- 
road right-of-way in the South Shore Country Club area to make a southerly 
bypass of the densely developed area around North Street and South Street 
(see Figure [I-28, “Alternative 6d: Deep Bore Tunnel on a Southerly Bypass 
from New Bridge Street to Route 3A’’). Until it reaches Hersey Street, this 
tunnel alignment is outside of the Lincoln National Register Historic District. 
The west portal would be located within the current railroad right-of-way ad- 
jacent to the South Shore Country Club property. The tunnel would run below 
the South Shore Country Club property and pass under Hersey Street. The 
tunnel would run beneath South Street and run under Central Street and Main 
Street. The new alignment would rejoin the current railroad right-of-way in the 
area where South Street joins North Street and would pass under South Street, 
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Water Street, Eldridge Court, and Route 3A. The east portal would be located 
to the east of Route 3A. The railroad would be back at grade prior to crossing 
Summer Street. 


Alternative 6d moves the west end of the tunnel alignment to the south to 
avoid a portion of the Lincoln National Register Historic District. On the east 
end the tunnel is within the railroad right-of-way similar to the other tunnel 
alternatives, but is deeper and extends farther. The open cut sections and the 
portals are located so that there is no interference with the existing street sys- 
tem in the Hingham Square area. 


As originally specified, this alternative included an underground station at Sta- 
tion Street in Hingham Square, similar to that proposed for Alternative 6c. 
However, additional engineering and geotechnical analyses conducted as part 
of the Greenbush Line corridor study indicate that the deep-bore tunnel must 
be located at a significantly greater depth to avoid undesirable soil and rock 
conditions close to the surface. The tunnel section below Station Street in 
Hingham Square would be approximately 100 feet below the surface, and the 
tunnel would have to climb toward the surface at the maximum possible grade 
of 3 percent (and in excess of the desirable maximum grade of 2 percent) in 
order to reach the surface to cross Summer Street at grade. A station located 
at this depth and on such a steep grade would not have acceptable operating 
characteristics. Therefore, construction of a station at Station Street is not fea- 
sible under this alternative. Also, under this alternative, the tunnel would split 
from the current railroad right-of-way at a point well south of the proposed 
West Hingham station site in other rail alternatives, so that a West Hingham 
station would not be possible under Alternative 6d. Therefore, Alternative 6d 
includes only a single station in Hingham, at Nantasket Junction. 


With Alternative 6d, the rail line would be in a tunnel for the entire length of 
the railroad right-of-way through the Lincoln National Register Historic Dis- 
trict. Because of its length, this alternative would require two ventilation 
buildings each similar to that described in Alternative 6a. One ventilation 
building would be located at the end of Whiton Lane and one would be lo- 
cated off Station Street. Emergency egress buildings would be located about 
every 1,200 feet along the tunnel right-of-way. 


6e. Commuter Rail with Hingham Square Underpass, Central to South 
Street, Alternative. This alternative is identical to Alternative 5 (Commuter 
Rail on the Existing Alignment), except that the rail line would be constructed 
to pass under Central, Main, and South Streets in Hingham Square. This op- 
tion, also referred to as “Alternative 6e” or “Commuter Rail-Hingham Square 
Underpass,” involves a 800-foot cut-and-cover tunnel on the existing align- 
ment, extending from just west of Central Street in Hingham Square to just 
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east of South Street. There is about one-half mile of underground construction 
along the railroad right-of-way associated with this alternative, including open 
cut approach sections on each side of the underpass (see Figure I-29, “Alter- 
native 6e: Hingham Square Underpass on the Existing Alignment from Cen- 
tral to South Streets’). The underpass would pass underneath Central Street, 
Main Street, and South Street. 


Alternative 6e is intended to pass under the commercial center of Hingham 
Square, to avoid traffic and pedestrian impacts in this area when the train goes 
through. It also maintains the existing visual character of the central (and 
most visible) part of the Lincoln National Register Historic District. The open 
cut section approaches to the tunnel are located so that there is no interference 
with the existing street system in the Hingham Square area. 


With Alternative 6e, the commuter rail stations would remain in the same lo- 
cations and configurations which were originally planned for the at grade al- 
ternative. Specifically, West Hingham Station to the west of the Hingham 
Square area and Nantasket Junction Station to the east of the Hingham Square 
area would remain unchanged from the descriptions previously presented for 
the Commuter Rail to Greenbush at Grade Alternative. 


Because the closed portion of the underpass is just under 800 feet long, no 
mid-tunnel emergency exits or ventilation structures are required. No point in 
the underpass is more than 400 feet from an open portal, well within the mar- 
gin for safe passenger evacuation. The movement of the train though the un- 
derpass will be sufficient to clear the tunnel of carbon monoxide and other 
pollutants. Emergency fans may be required to vent the underpass in the case 
of fire; 1f required, these fans would be located inside the tunnel and would 
blow smoke out the portals, and would not require additional surface struc- 
tures and would not impose an ongoing noise impact. Noise attenuation de- 
vices would be provided to minimize short-term impacts during an emergency 
event. 


CAPITAL COSTS 


IT-68 


Capital costs are the costs of the land, facilities, and equipment necessary to 
provide the transportation services associated with each of the alternatives. 
The need for land, facilities, and equipment is based on the description of and 
the conceptual designs for these transportation alternatives provided in this 
Final Environmental Impact Report. 


Land acquisition costs are estimated based on the amount and nature of the 
property that must be acquired for each transportation alternative. The 
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property that would be acquired to implement the various transportation alter- 
natives includes such diverse land uses as active railroad right-of-way, active 
commercial property, unused commercial property with vacant buildings, 
various community owned properties, and undeveloped private property. Al- 
though each property is unique, recent real estate tax valuations provide an 
indication of the fair market value and probable acquisition cost of the re- 
quired property. 


Facility costs are based on the number, size and types of facilities that are nec- 
essary for each of the alternatives. Facilities involved in the various transpor- 
tation alternatives include bus park-and-ride lots, commuter boat terminals, 
reconstructed railroad track beds, railroad bridges, railroad stations, railroad 
layover facilities, and railroad tunnels. Construction cost estimates are based 
both on the construction costs of recent comparable projects and evaluations 
of the nature of the work involved in providing the specific facilities associ- 
ated with the transportation alternatives. The facility costs include an allow- 
ance for efforts to mitigate noise, vibration, and traffic impacts of the project. 
This allowance was calculated in the SDEIS/R. The amounts were estimated 
to be as follows: for the TSM alternative (Alternative 2), the amount is $0.3 
million; for the at-grade commuter rail alternative (Alternative 5), the amount 
is $8.6 million, and for the tunnel alternatives 1 Eee 6a through 6d), 
the amount is $7.6 million, all in 1993 dollars These mitigation costs have 
been refined as the design process has continued, and additional mitigation has 
been included in the project plans. 


Equipment costs are based on the number, size, and type of equipment that 1s 
necessary to provide the level of service described for each of the transporta- 
tion alternatives. Equipment required to implement the various transportation 
alternatives includes diesel powered buses, diesel-powered water jet propelled 
commuter boats, diesel locomotives, and double level commuter rail coaches. 
Recent equipment acquisitions by the Massachusetts Bay Transportation Au- 
thority and other transportation agencies provide guidance in estimating the 
likely cost of equipment procurement. 


Facility, equipment and land acquisition costs each include a contingency 
item, ranging from 3.5 to 20 percent, based on an assessment of the risks of 
incurring additional costs, which varies by the type of construction or nature 
of the items purchased. For most construction items, the contingency is 10 
percent. 


* In “year-of-expenditure” dollars, comparable to the figures in Table II-9, these figures would 
be approximately 30 percent higher. 
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Table II-9 - Estimated Capital Costs for Greenbush Line Corridor Alternatives 
Millions of 2004 Dollars 


Alternatives 


1. No Build 


2. TSM - Commuter 
Bus 


3. Commuter Boat, 
Hingham 


4. Commuter Boat, 
Two Terminals 


5. Commuter Rail, 
at Grade 


6a. Commuter Rail, 
Short Tunnel 


6b. Commuter Rail, 
Medium Tunnel 


6c. Commuter Rail, 
Long Tunnel 


6d. Commuter Rail, 
Deep Bore By- 
pass Tunnel 


6e. Commuter Rail, 
Hingham Square 
Underpass 
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Facility 
Cost 


F 
a 


$ 2.4 


$ 0 


$ 1.4 


$ 165.5 


$ 234.6 


$ 265.6 


$ 285.4 


$ 330.3 


$ 198.1 


Equipment 
Cost 


$ 3.7 


$ 24.4 


$ 36.7 


$ 78.2 


$ 78.2 


$ 78.2 


$ 78.2 


$ 78.2 


$ 78.2 


Land Acquisi- 
tion Cost 


$ 0 


$ 1.7 


$ 0 


$ 0 


$ 17.9 


$ 17.9 


$ 17.9 


$ 17.9 


$ 17.9 


$ 17.9 


and Contin- 


Engineering 
gency 
Cost 


F 
o 


$ 2.5 


$ 5.6 


$9.1 


$ 99.8 


$ 130.8 


$ 144.7 


$ 153.6 


$ 173.9 


$ 114.5 


Total Cost 


$ 0 


$ 10.3 


$ 30.0 


$47.2 


$ 361.5 


$ 461.7 


$ 506.5 


> 202 


$ 600.3 


$ 408.7 
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The overall cost of providing these capital assets includes implementation 

costs relating to engineering services and project administration work. These 
implementation costs are estimated as a percentage of the individual costs for 
land, facilities, and equipment associated with the transportation alternatives. 


Table II-9, “Estimated Capital Costs for Greenbush Line Corridor Alterna- 
tives,” summarizes the estimated capital costs for the eight build alternatives. 
More detailed capital cost information is provided in the support document, 
“Capital Costs’, January 2001. 


Note that in Table II-9, costs were originally calculated in 2000 dollars, and 
the total costs are shown inflated at 3 percent per year out to the estimated 
midpoint year of construction. 


THE PREFERRED ALTERNATIVE 


The preparation of a Final Environmental Impact Report (FEIR) requires the 
presentation of a proposed action. Under various federal regulations, this pro- 
posed action is sometimes called the “undertaking” or the “locally preferred 
alternative.” After the publication of the SDEIS/R in 1995, Governor Weld 
announced that the MBTA would proceed with the reconstruction of the 
Greenbush commuter rail line at grade, as described as Alternative 5 in the 
SDEIS/R. This decision was based on an MBTA analysis of the SDEIS/R al- 
ternatives and several additional options presented in comments to the 
SDEIS/R (See analysis of these of alternatives in Appendix A and comments 
in Appendix C). 


Since this announcement, the preferred alternative has undergone a significant 
amount of development and refinement, in consultation with the communities 
along the Greenbush right of way. Station designs have been modified, a sig- 
nificant amount of additional design has been done in an effort to avoid or 
mitigate certain impacts of the project. These modifications have been built 
into each of the commuter rail alternatives. 


The preferred commuter rail alternative now includes a short tunnel under 
Hingham Square, significantly shorter and less expensive than those envi- 
sioned as options under SDEIS/R Alternative 6. This “underpass” has been 
included in a new alternative (Alternative 6e), and this new alternative is the 
proposed action for the Greenbush line corridor. 


The evaluation of alternatives, and the reasoning behind the selection of the 


Hingham underpass alternative (Alternative 6e) as the preferred alternative, 
are presented in Chapter VI. This FEIR presents an environmental assessment 


CHAPTER IIT — ALTERNATIVES CONSIDERED [-71 


MBTA GREENBUSH LINE CORRIDOR FEIR 


I-72 


of all six major alternatives (including five tunnel options under Alternative 6) 
that were considered during the environmental analysis process. 


The preferred alternative will require the reconstruction of over 17 miles of 
railroad right-of-way. Seven commuter rail stations and one layover facility 
will also need to be constructed. In addition, the reconstruction of a number 
of railroad bridges, grade crossings, and intersections will occur. Locomotives 
and coaches will be purchased. Appendix D (‘Project Plans’) includes draw- 
ings of the proposed alignment, construction features, and mitigation proposed 
as part of the preferred alternative. 
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Chapter III 


POTENTIALLY AFFECTED RESOURCES 
IN THE CORRIDOR 


and economic, natural environment, and cultural resources of the 

Greenbush Line corridor. It is intended to provide a general under- 
standing of the impacts and issues associated with the proposed alternatives. 
The main emphasis of this chapter, however, is on those resources that may be 
directly affected by one or more of the alternatives. The approaches to the 
protection of resources by federal, state, and local agencies are discussed in 
this chapter. 


| | Y his chapter provides an overview of the current transportation, social 


AN OVERVIEW OF COMMUNITIES IN THE CORRIDOR 


The Greenbush area is part of the Boston metropolitan area. The Greenbush 
Line corridor consists of portions of the city of Weymouth and all or part of 
the towns of Braintree, Hingham, Hull, Cohasset, Scituate, Norwell, Marsh- 
field, and Duxbury (see Figure I-1, ““The Greenbush Line Corridor Study 
Area’). 


The corridor is bordered on the west by Route 3, the major regional highway 
in the area, and on the east by the Atlantic Ocean. The corridor is about 
twenty miles long and its width ranges from two miles to seven miles. Thi 
curving and irregular coastal area is known as the “South Shore” of Boston. 
Route 3A, which is a major highway through this area, generally parallels the 
coastline. Natural features that characterize this coastline are the Hull Penin- 
sula, the mouths of the Weymouth Fore River, the Weymouth Back River, the 
Weir River, the North River, and inlets at Hingham Harbor, Cohasset Harbor, 
Scituate Harbor, Green Harbor in Marshfield, and Duxbury Bay. 


' This term is sometimes used to describe a larger area extending down to Plymouth and farther 
inland. 
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As the distance from Boston increases -- that is, as one proceeds from north to 
south through the corridor -- the population density generally decreases and 
the recent rate of growth generally increases (see Table III-1, ““General Charac- 
teristics of Greenbush Municipalities”). 


Table III-1 - General Characteristics of Greenbush Municipalities 


Town Area Population 2000 Population Population 
(Square 2000 Density Growth 
Miles) (Persons per 1980-2000 
Square Mile) 

Braintree 14.4 33,828 2,350 -71% 
Weymouth 16.7 53,988 3,230 -3% 
Hingham 22.6 19,882 880 -27% 
Hull 2.5 11,050 4,420 +14% 
Cohasset 10.1 7,261 720 +1% 
Scituate 17.1 17,863 1,040 +3% 
Norwell 21.3 9,765 460 +6% 
Marshfield 28.5 24,324 850 +16% 
Duxbury 24.5 14,248 580 +21% 


Corridor Total 157.7 192,209 1220 +2% 


Source: US Census of Population, 1980 and 2000. (Only town jpopulation data from the 2000 
US Census was available at the time of publication.) Census data shown is for the entire commu- 
nity, even through only portions of some communities are included in the Greenbush corridor. 


The general characteristics of each municipality in the Greenbush Line corri- 
dor are described below. 


Braintree, founded in 1640, has an area of approximately 14 square miles and 
a 2000 population of 33,828. The section of Braintree that lies within the 
Greenbush Line corridor, known as East Braintree, is largely residential with 
some significant industrial and commercial areas. Over three-quarters of the 
housing in Braintree is owner occupied. Braintree is at a crossroads of the re- 
gional transportation system and a gateway from the South Shore into Boston. 
The three-legged interchange of Route 3, the major regional highway from the 
south, Interstate 95/Route 128, the major regional circumferential highway 
around the Boston metropolitan area, and Interstate 93/Southeast Expressway, 
the major route into downtown Boston from the south, is located in Braintree 
and is one of the most heavily used interchanges in the state. 
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The Red Line, the most heavily traveled rapid transit line in the MBTA sys- 
tem, terminates in Braintree. The three branches of the Old Colony Commuter 
Rail System diverge from the Main Line in Braintree. The Old Colony Sys- 
tem currently provides commuter rail service from downtown Boston along 
the Middleborough Line and Plymouth Line. Due to its location, Braintree is a 
major regional employment and commercial center. Much of this activity 1s 
centered around the area of the South Shore Plaza at the Interstate 95/Route 
128 and Route 37 interchange. 


Weymouth, founded in 1622 (recently rechartered as a city, but continues to 
be known as the Town of Weymouth), has an area of approximately 17 square 
miles and a 2000 population of 53,988. It is by far the most populous munici- 
pality in the corridor. About two-thirds of the housing in the town is owner 
occupied. The town developed around several community centers: Weymouth 
Landing, Bicknell Square, Jackson Square, and Columbian Square. Route 3 
divides the town. Over half Weymouth's land area and population is in the 
Greenbush Line corridor. Route 3A, the major highway directly serving the 
Greenbush Line corridor, traverses the north coast of Weymouth. The railroad 
right-of-way runs through the Weymouth Landing, Weymouth Heights, and 
East Weymouth neighborhoods. 


Hingham , founded in 1633, has an area of approximately 23 square miles 
and a 2000 population of 19,882. Over 80 percent of the housing in the mu- 
nicipality is owner occupied. The town has significant areas of state-owned, 
town-owned, and privately-owned open space. Hingham’'s early history cen- 
tered around the Hingham Harbor area and maritime activities. Hingham 
Square, the historic commercial center of the town, is located on the north side 
of the town and 1s surrounded by 18th and 19th century homes. Economic ac- 
tivity in Hingham Square has continued to grow and the area remains the 
commercial center of the community. The Hingham Shipyard, at the mouth of 
the Back River near the Weymouth/Hingham town boundary, is the major ma- 
rine passenger transport area on the South Shore. The railroad right-of-way 
runs through the northern part of the town. Route 3A also traverses the north- 
ern part of town and parallels the Greenbush Line right-of-way from the 
Hingham Rotary near Hingham Harbor to Greenbush in Scituate. 


Hull was founded in 1622. The town has an area of 2.5 square miles and a 
2000 population of 11,050. It is the smallest in area of the Greenbush Line 
corridor towns and the most densely populated. Two-thirds of the housing in 
the town is owner occupied. Hull is geographically unique, consisting of a 
narrow, five-mile-long peninsula with very limited roadway access to the 
mainland. The historic town center (the Village) is located at the end of the 
peninsula; currently a number of small commercial areas are spread along the 
length of town. The town, with its approximately 4-mile long white sandy 
beach, has a long tradition of seashore recreation and maritime activities. 
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Cohasset, originally part of Hingham, was incorporated as a separate town in 
1770. The town has an area of approximately 10 square miles and, with a 2000 
population of 7,261, 
is the least popu- 
lated municipality 
in the Greenbush 
Line corridor. 
Eighty percent of 
the housing is 
owner occupied. 
Cohasset’s tradi- 
tional town center is 
in the area of Co- 
hasset Harbor on 
the coast line. 

More recent com- 
mercial activity has 
taken place along 
Route 3A. Cohasset has Cohasset Common 

the highest housing 

prices, and highest median family incomes, of all the Greenbush communities. 





Scituate, founded in 1636, has an area of approximately 17 square miles and a 
1990 population of 16,786. Over 70 percent of the housing in Scituate 1s 
owner occupied. Scituate has a long history of maritime activity and seashore 
recreational activities. The town has grown up around a number of village 
centers -- at North Scituate, Minot, Egypt, Scituate Center, Scituate Harbor, 
Greenbush, and Humarock. 


Norwell, originally part of Scituate, was established as a separate town in 
1888. The town has an area of approximately 21 square miles and a 2000 
population of 9,765. Over 90 percent of the housing in the town is owner oc- 
cupied, the highest percentage for the study area. The town center is located 
on Route 123; more recent commercial activity has taken place along Route 
53 at the western edge of the town. 


Marshfield, founded in 1640, has an area of almost 29 square miles, making 
it the largest municipality in area in the Greenbush corridor. The 2000 popu- 
lation was 24,324. Over three-quarters of the housing in Marshfield is owner 
occupied. The population of the town is widely dispersed over a number of 
centers at Marshfield Hills, North Marshfield, Marshfield Center, Ocean 
Bluff, Brant Rock, and Green Harbor. 


Duxbury, founded in 1637, has an area of almost 25 square miles and a 2000 


population of 14,248. Approximately 87 percent of the housing in the town is 
owner occupied. Route 3 runs through the west side of Duxbury. As with 
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many of the municipalities within the corridor, the traditional town center and 
long established areas of the town are oriented towards the water -- in this case 
Duxbury Bay. 


Overall, the population of the corridor as a whole remained relatively stable 
from 1980 to 2000. Population growth has occurred in the outer suburban 
towns of the corridor, while the inner municipalities have remained stable and, 
in some cases, have had population losses. 


TRANSPORTATION RESOURCES 


The principal transportation resources in the Greenbush corridor include high- 
ways, express bus service, commuter boat service, and MBTA and local 
transit services. Passenger railroad transportation has not been provided within 
the Greenbush corridor for more than forty years, but the continuous railroad 
right-of-way through the area remains, used in some areas for parking. The 
majority of freight transportation in the corridor is provided by trucks over the 
public highway system. Very limited railroad freight transportation is pro- 
vided over the western end of the Greenbush Line in Braintree This section 
reviews these existing transportation systems in the Greenbush Line corridor. 


HIGHWAYS 


The highway system in the corridor is defined by three radial roadways, State 
Routes 3, 3A, and 53. A number of cross-corridor routes, State Routes 228, 
123, 139 and 14, connect the South Shore communities with the major radial 
routes (see Figure I-1, ““The Greenbush Line Corridor Study Area’’). 


Regional Access to the Corridor. Route 3 connects with Route 128 (Inter- 
state 93) and the Southeast Expressway (also designated as part of Interstate 
93) at the north end of the corridor at one of the major intersections in the 
state. This intersection is the main point of highway access from the corridor 
to Boston and to points north and west. Interstate 93/Route 128 is the major 
circumferential highway in the Boston metropolitan area. In the Braintree area 
it has four travel lanes in each direction over most of its length and average 
daily traffic volumes of over 188,000 vehicles a day. The Southeast Express- 
way is the only highway access into downtown Boston from the southern part 
of the Boston metropolitan area, including the Greenbush Line corridor, and 
carries 176,600 vehicles a day. The Southeast Expressway, Route 3, and the 
Route 3/Route 128/Southeast Expressway interchange are highly congested 
during peak hours and a major source of delay for Boston-bound trips from the 
South Shore. 
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Route 3, which is the major, regional, limited-access highway connecting 
Boston to Cape Cod to the south, defines the western edge of the corridor. 
Route 3 provides three travel lanes in each direction north of Route 18 in 
Weymouth and two travel lanes in each direction south of Route 18. Average 
daily traffic volumes on Route 3 range from about 51,000 vehicles a day at the 
south end of the corridor in Duxbury to over 133,000 vehicles a day at the 
north end of the corridor in Braintree. 


In recognition of the serious traffic congestion on Route 3, the Massachusetts 
Highway Department prepared a proposal in 1989 for providing an additional 
travel lane in each direction along the Route 3 median strip from Duxbury to 
Weymouth, a distance of about twelve miles. Since 1985, as an interim 
measure to alleviate the immediate capacity needs, the breakdown lane is 
opened as a travel lane during peak hours in the peak direction. 


Along Route 3, eight highway interchanges serve the corridor. They are lo- 
cated in Braintree at Union Street, Weymouth at Route 18, Hingham at Derby 
Street, Rockland at Route 228 on the Hingham town line, Hanover at Route 53 
on the Norwell town line, Pembroke at Route 139 on the Marshfield town line, 
Duxbury at Route 14, and Duxbury at Route 3A. Commuters residing in the 
coastal areas of Weymouth, Hingham, Hull, Cohasset, Scituate, and Marsh- 
field must drive five miles or more on secondary roads to reach Route 3. 


Route 3A provides a major artery into Boston and constitutes the internal 
transportation 
spine of the corri- 
dor. It parallels the 
coastline and 
passes through or 
near most of the 
population centers 
of these towns. It is 
a radially-oriented 
undivided highway 
and carries from 
two to four travel 
lanes over its 
length. 





Route 3A (Hingham Rotary) 
In the northern and 

western section of Route 3A, in Weymouth and Hingham, there is dense road- 
side commercial development with many signalized intersections as well as 
frequent curb cuts. Moving east and south of the Hingham Rotary, roadside 
development becomes progressively less dense, with a mix of commercial and 
residential areas. 
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The posted speed on Route 3A varies from 45-50 miles per hour in the rela- 
tively open sections of Duxbury, Marshfield, Scituate, Cohasset, and Hingham 
to 30-35 miles per hour in the more built-up, urban sections of Weymouth and 
Quincy. Route 3A connects with the Southeast Expressway at Neponset Cir- 
cle, Dorchester, and, although this route requires relatively slow travel through 
Quincy, it is used by many Greenbush commuters traveling to Boston. Traffic 
volumes on Route 3A range from 11,300 vehicles per day on the south end to 
39,000 vehicles per day on the north end. 


Route 53 parallels Route 3 closely through the corridor. Prior to the construc- 
tion of Route 3 in the 1950s, Route 53 served as the connecting roadway 
between Boston and Cape Cod. Route 53 now serves local traffic and has 
dense roadside commercial activity over much of its length. While there are 
some four-lane sections, most of Route 53 is two lanes. Between the Route 
123 interchange in Hanover and the Route 18 interchange in Weymouth, 
Route 53 is separated from Route 3 by less than a mile. South of Route 123, 
the roadway is a major arterial connecting to Route 3, serving primarily com- 
munities south of the Greenbush Line corridor. As is the case with Route 3, 
Route 53 is located too far inland to serve the coastal communities efficiently. 
Route 18 provides a connection between Route 53 and Route 3 in Weymouth. 
It continues south to Bridgewater, Middleborough and other points beyond the 
corridor. 


Route 228 connects Route 3 to Route 3A in Hingham and terminates in Hull, 
providing one of the few connections between Route 3 and the shore in the 
corridor area. It provides an alternate route to Route 3A to Boston for 
Hingham, Hull, and Cohasset commuters by using Route 228 and Route 3. 
Roadside development is almost entirely residential. For the segment of Route 
228 north of Canterbury Street in Hingham, traffic volumes are approximately 
3,600 vehicles per day. The roadway provides two travel lanes and includes 
many signalized and unsignalized intersections. 


Route 123 connects to Route 3 at the Route 53 interchange. It runs generally 
east to west through the Norwell town center and ends at Route 3A in the 
Greenbush area of Scituate. The roadway provides two travel lanes through 
mostly residential areas and includes many unsignalized intersections. It is 
used primarily by north Marshfield, Scituate, and Norwell residents as their 
link to Route 3. Traffic volumes are relatively low in comparison to other 
highways in the corridor. 


Route 139 runs east to west through Marshfield, intersecting both Route 3A 
and Route 3. The roadway provides two travel lanes through commercial and 
residential roadside development and includes many signalized and unsignal- 
ized intersections. Average daily traffic on this route is 18,200 vehicles per 
day. 
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Route 14 is a two-lane roadway running east-west through Duxbury. It isa 
link to Route 3 for residents of that town. 


EXPRESS BUS SERVICE 


The Plymouth and Brockton Street Railway Company (P&B), provides com- 
muter bus service to Boston from Scituate, Cohasset, Hingham, Duxbury, and 
Marshfield on two routes. The number of express bus trips serving the Green- 
bush corridor has dropped precipitously since the late 1980s, from approxi- 
mately two dozen round trips to just three each weekday. 


On the Scituate route, there is one peak period trip per day which provides 
service to Greenbush, Cohasset, and Hingham. This route runs through Scitu- 
ate from Greenbush to North Scituate via Egypt to Cohasset Common, 
Hingham Center, and to the Rockland park-and-ride lot via Route 228. From 
the Rockland lot, Scituate buses run express to South Station in Boston. 
Scheduled trip times from Greenbush to South Station are 70 to 85 minutes. 
One-way fares from Scituate, Cohasset, and Hingham are $8.00; 10-ride tick- 
ets are $37.00. 


The Duxbury-Marshfield route, serves Duxbury with several stops on Route 
139 in Marshfield. It provides express service to Boston from the Rockland 
park-and-ride lot. Two buses are scheduled in each peak period. The sched- 
uled trip time is 60 to 70 minutes from Marshfield to South Station in Boston. 
The one-way fare from Marshfield is $9.00; the 10-ride ticket is $40.00. 


Additional express buses from other routes originating to the south of the 
Greenbush Line corridor in Plymouth also provide service from the Rockland 
park-and-ride lot to Boston. The P&B fare from Rockland is $7.00 one-way, 
$34.00 for 10 rides. 


COMMUTER BOAT SERVICE 


As aresult of a series of private initiatives and public investment, the use of 
commuter boats (passenger ferries) for commuting between the South Shore 
and Boston has grown substantially over the last 20 years. 


Three companies provide commuter boat service on the South Shore that may 
be used by Greenbush commuters. Boston Harbor Express operates from Hull 
and Quincy, and Boston Harbor Commuter Services and Massachusetts Bay 
Lines operate from the Hingham Shipyard. 


Boston Harbor Commuter Boat Services operates under contract to the MBTA 
from Hingham Shipyard. Boston Harbor operates 21 inbound and 21 out- 
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bound trips per weekday, with 15-minute headways during the peak hours. 
Boat service from Hingham is provided on weekdays from 6:00 a.m.. to 8:30 
p.m. The scheduled trip time is 35 minutes and the one-way fare is $5.00; 10- 
ride tickets are $45.00; monthly passes are $169.00. The MBTA, the Depart- 
ment of Environmental Management, and the Massachusetts Highway De- 
partment have cooperated to provide approximately 1,600 free parking spaces 
at the Shipyard for commuters. 


Massachusetts Bay Lines operates three unsubsidized boat trips per weekday 
from Hingham Shipyard to Rowes Wharf in Boston. Two inbound trips are 
scheduled at 7:00 a.m. and 8:30 a.m.; one outbound trip is scheduled at 5:30 
p.m. The one-way fare is $4.00 and a 10-ride ticket is $34.00. 


. 


Boat service from 
Pemberton Point in Hull 
and Fore River Shipyard in 
Quincy is provided by Bos- 
ton Harbor Express. 
Weekday service from Hull 
consists of two inbound and 
two outbound trips. Boats 
leave Hull at 6:50 a.m. and 
7:25am and travel to 
Quincy, and Logan Airport 
and arrive at Long Wharf in 
Boston within 60 minutes. 
Boats leave Boston at 5:15 
p.m and 5:50 p.m. and ar- 
rive in Hull in 20 minutes and Quincy in 40 minutes. The one-way fare is 
$4.00; 10-ride tickets are $36.00. Free parking is available in municipal park- 
ing areas adjacent to the pier in Hull. 





Fore River Shipyard Service 


Table HI-2, “South Shore Commuter Boat Ridership” shows annual average 
weekday ridership from 1985-1999. In 1999, the MBTA’s Hingham com- 
muter boat carried an average of 1,650 passengers each way per weekday. 


Ridership from Hull reached an average of 85 passengers each way per week- 
day by the end of 1999. 


The Massachusetts Bay Lines service (unsubsidized service from Hingham) 


carries approximately 200 passengers each way in 2000, according to the op- 
erator, up from its 1999 figures. 
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MBTA AND LOCAL TRANSIT SERVICES 


The MBTA Red Line provides rapid transit service to five stations in Quincy 
and Braintree: Braintree, Quincy Adams, Quincy Center, Wollaston, and 
North Quincy. Parking is provided at each station. The Red Line operates at 
8-minute headways (on each branch) during peak periods. Travel time from 
Braintree to downtown Boston is approximately 25 minutes. Passengers 


Table III-2 - South Shore Commuter Boat Ridership 
(Weekday Inbound Riders) 


MBTA Non- 
Hingham Subsidized MBTA Hull 
Year” Boat Hingham Boat”? 
Boat” 

1985 380 

1986 540 

1987 760 

1988 1,040 

1989 1,240 

1990 1,230 

199] 1,160 

1992 960 150 

1993 1,050 150 

1994 1,160 150 

1995 1,240 160 

1996 1,380 160 

1997 1,410 170 

1998 (5) (5) 

1999 1,650 180 85 

' Year ending June 30 * Estimated 
* Does not include boats originating in Quincy > Not Available 


* Hull boat privately operated prior to 1998 

Annual passengers reported for MBTA Hingham Boat — FY00: 930,464; FY99: 837,497. 
Reported for non-subsidized Hingham boat estimated(by operator) — FYO0O: 100,000 
“projected”; FY99: “somewhat less than” 100,000. 

Source: MBTA Operations; Mass. Bay Lines 


boarding at Braintree or Quincy Adams stations pay two tokens (currently $1 
per token) for a trip to Boston; when exiting at these stations, passengers must 
deposit an additional token (in addition to the one paid to enter the system), a 
total fare of $2.00 each way. At Quincy Center, passengers pay two tokens to 
enter, but do not pay an exit fare when returning. The total fare for the round 
trip is, $3.00 or an average of $1.50 each way. Passengers traveling between 
North Quincy or Wollaston and Boston pay $1.00 each way. The daily park- 
ing fee at Red Line stations averages $3.00. 


Total boardings at the five Red Line stations in Quincy and Braintree are more 


than 25,000 per day. These riders are drawn from a large area including parts 
of Dorchester, Quincy, and the entire South Shore. 
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The MBTA provides feeder bus service from Quincy Center to Weymouth 
Landing (Route 225), East Weymouth (Route 222), to Fort Point in Wey- 
mouth (221), and Hingham (Route 220). These buses operate every 10 to 20 
minutes during peak hours with reduced frequency during off-peak hours. 
They serve both local trips and Red Line feeder trips. The base fare on the 
buses is $0.75. 

The MBTA also subsidizes a privately operated bus route from Pemberton 
Point in Hull to Hingham Square, which connects to the Route 220 bus service 
to Quincy Center. The Hull route operates every 45 to 60 minutes during peak 
hours, with limited off-peak and Saturday service. The fare to Hingham is 
$0.75. 


COMMUTER RAIL SERVICE 


The MBTA operates an extensive network of commuter rail lines out of North 
Station and South Station in Boston. The nearest commuter rail stations to the 
Greenbush Line corridor are on the Middleborough and Plymouth lines, west 
of most Greenbush study area commuters. Service on the Middleborough and 
Plymouth lines, as part of the Old Colony Railroad Rehabilitation Project, was 
restored in the fall of 
1997. Commuter rail ser- 
vice is available from 
Plymouth Line stations in 
Braintree, South Wey- 
mouth, Abington, Whit- 
man, Hanson, Halifax, 
Kingston and Plymouth. 
Braintree, South Wey- 
mouth, and Kingston sta- 
tions draw commuters 
from some portions of the 
Greenbush Line corridor. Old Colony Commuter Rail 
However, the Plymouth 

and Middleborough line stations are more than ten miles from the large major- 
ity sical han residents and do not provide a realistic travel choice for these 
residents. 





Service on the Old Colony lines is comparable to commuter rail service pro- 
vided elsewhere in the Boston metropolitan area. Travel time to Boston is 34 
minutes from Abington with five inbound and four outbound trips scheduled 
during peak periods. Fares vary by distance and range from $2.50 one-way 


* While several hundred Plymouth Line commuter rail riders are believed to originate in Green- 
bush corridor communities, this ridership is extremely limited because of the long access dis- 
tances from most of the corridor. 
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(Quincy to Boston, $85 monthly) to $5.00 one-way (Kingston to Boston, $159 
monthly). Parking is $1.00 at commuter rail stations. 


FREIGHT SERVICE ON THE GREENBUSH LINE IN BRAINTREE 


A limited amount of freight service is provided on the portion of the Green- 
bush Line in East Braintree by the Quincy Bay Terminal Company Railroad, a 
short-haul carrier. One train per day serves this two-mile spur, providing con- 
nections at the Braintree Yard with Conrail service. The Massachusetts Water 
Resources Authority sludge pelletizing plant and a bio-fuel manufacturer are 
the major shippers. 


SOCIAL AND ECONOMIC RESOURCES 


ITI-12 


This section reviews the demographic and economic characteristics of the 
Greenbush Line corridor. The 1990 U.S. Census of Population is the source of 
most of the data. While overall population counts from the 2000 census were 
released in early 2001 before the publication date of this EIR, detailed data 
from the 2000 census will not be available until 2003. 


DEMOGRAPHIC CHARACTERISTICS OF THE STUDY AREA 


For the purpose of comparing a consistent base of information, town wide so- 
c1o-economic data is presented for the nine full towns; the term “Greenbush 
Line municipalities’ is used in this FEIR to refer to such collective data com- 
pilations. The difference between the data for the nine towns (Greenbush Line 
municipalities) and the Greenbush Line corridor is that portions of the towns 
of Braintree and Weymouth south of Route 3 are not part of the corridor. The 
population in the area of Braintree outside the corridor is estimated at 18,197, 
or 54 percent of the 1990 total town population of 33,836. The population in 
the area of Weymouth outside the corridor is sis ia at 12,315, or 23 per- 
cent of the 1990 total town population of 54,063.~ The town-wide data is 
fairly representative for the parts of these communities that are within the cor- 
ridor and for the purpose of discussion regarding overall characteristics of the 
corridor. 


Existing Conditions: 1990. Table IL-1, “General Characteristics of Green- 
bush Municipalities,” above, shows 1990 population, area and density of the 


* For ridership purposes, the total corridor travel demand did not include those areas in the Ply- 
mouth Line service area, which does not correspond exactly to the boundaries of the study area. 
The Greenbush travel demand area included only 22% of Braintree commuters, and 64 % of 
Weymouth commuters. 
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nine study area towns. The towns vary from suburban to semi-rural in charac- 
ter. In 1990, the total population of the 157.7-square mile study area was 
186,752, a density of 1,184 people per square mile. 


The suburban communities of Braintree, Weymouth, and Hull are developed 
to a higher density than the suburban communities of Norwell, Marshfield, 
and Duxbury; Hingham, Cohasset and Scituate fall in between. This reflects 
the pattern of growth in which the earliest, higher density development took 
place along the coastline, followed by development along Route 3A and the 
Greenbush railroad line. More recent development followed the construction 
of Route 3 and clustered at exits of that limited access highway. 


The low density of the central section of the study area, including the area be- 
tween Route 228 and Route 123 encompassing east Hingham, the south side 
of Cohasset, the northwest portion of Scituate, and the north side of Norwell, 
is indicative of the presence of substantial wetlands and publicly-owned land 
in that area. These features preclude the development of travel routes through 
the area and any intensive land uses. 


A few corridor facts: 


» 4 


There is a high correlation between families and households in the 
corridor communities; 49,476 out of 67,210 households in the 
Greenbush Line municipalities, or 74 percent, are families. This is 
indicative of the predominance of single-family homes. 


Vv 


The nine towns collectively have approximately 64 percent of popu- 
lation in the 18 to 65 years of age category. This age category 
represents prime education and working years, and hence commut- 
ing years. 


» The coastal communities of Hingham, Cohasset, and Duxbury have 
high percentages of college graduates (48.2 percent, 54.6 percent, 
and 50.4 percent, respectively, versus a state average of 27.2 per- 
cent) and high median household incomes (all over $60,000, versus 
the state median at $36,952). 


The transportation implication of the data is concentration along the coast of a 
highly-educated, well-paid work force which typically commutes throughout a 
broad area to obtain high-paying jobs, changes jobs for career advancement, 
and anticipates convenient access to a broad employment and economic mar- 
ket. 


Demographic Trends: 1970-1998. Table I[-3, “Population in Greenbush 


Line Municipalities (1970-1998),” shows population of the corridor study area 
communities in 1970, 1980, 1990 and 1998. As a region, between 1970 and 
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1980 the study area grew in population by 9 percent. Except for Hull, which 
declined by 2 percent, all the individual towns also grew in total population 
between 1970 and 1980. Towns in the portion of the study area farther from 
Boston and with ample land for development grew substantially. During this 
period, for example, Norwell grew by 18 percent, Marshfield grew by 37 per- 
cent, and Duxbury grew by 55 percent. 


Table III-3 - Population in Greenbush Line Municipalities (1970-2000) 


Town 1970 Percent 1980 Percent 1990 Percent 2000, 
Population Change Population Change Population Change Population 
1970-1980 1980-1990 1990-2000 
Braintree 35,050 +4% 36,337 -1% 33,836 O% 33,828 
Weymouth 54,610 +2% 55,601 -3% 54,063 O% 53,988 
Hingham 18,845 +8% 20,339 -3% 19,821 0% 19,882 
Hull 9,961 -2% 9,714 +8% 10,466 +6% 11,050 
Cohasset 6,954 +3% 7,174 -1% 7,075 +3% 7,261 
Scituate 16,973 +2% 17,317 -3% 16,786 +6% 17,863 
Norwell 7,796 +18% 9,182 +1% 9,279 +5% 9,765 
Marshfield 15,223 +37% 20,916 +3% 21,531 +13% 24,324 
Duxbury 7,636 455% 11,807 +18% 13,895 +3% 14,248 
Total 173,048 +9% 188,387 -1% 186,752 +3% 192,209 
Greenbush Line 
Municipalities 
Massachusetts 5,689,170 +1% 5,737,093 +5% 6,016,425 +6% 6,349,097 


Source: 1970, 1980, 1990, 2000 - US Census of Population 
Census data shown is for the entire community, even through only portions of some communities are included in the Greenbush 
corridor. 


From 1980 to 1990, the region decreased slightly in population from 188,387 
to 186,752, a loss of 1,635 or about | percent. A majority of the individual 
towns also decreased slightly in population. This slight decline was wide- 
spread in inner suburban Boston in this decade as the suburban population 
tended to age while remaining in its existing housing and new families tended 
to have fewer children than ten or twenty years ago. Exceptions to the de- 
crease in population during this decade were Hull, Norwell, Marshfield, and 
Duxbury. This increase may be attributed to construction of new housing 
units. In the case of Norwell, Marshfield, and Duxbury, land was available for 
construction of new homes; in the case of Hull, the policy of the town was to 
redevelop land with condominiums. 
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Table III-4 - Number of Households (1970/1980/1990) 


Town Percent 1980 Percent 
1970 Increase Increase 1990 
1970-1980 1980-1990 
Braintree 9,548 20% 11,484 4% 11,896 
Weymouth 15,587 25% 19,429 7% 20,829 
Hingham 5,160 23% 6,323 9% 6,915 
Hull 2,763 17% 3,226 17% 3,788 
Cohasset 2,082 15% 2,397 71% 2,563 
Scituate 4,553 22% 5,548 9% 6,033 
Norwell 2,048 35% 2,760 9% 3,004 
Marshfield 4,125 66% 6,839 10% (Pry 
Duxbury 2,251 62% 3,649 27% 4,625 
Greenbush Line 48,117 28% 61,655 9% 67,210 
Municipalities 


Massachusetts 1,762,140 15% 2,032,717 11% 2,247,110 


Source: 1970, 1980, 1990 US Census of Population (2000 figures not available). Census 
data shown 1s for the entire community, even through only portions of some communities are 
included in the Greenbush corridor. 


Between 1990 and 2000, the population of the Greenbush Line municipalities 
increased at a slightly lower rate than the state as a whole, as shown in Table 
IH-3, Population in Greenbush Municipalities. According to the Massachu- 
setts Department of Revenue, the population of the Greenbush municipalities 
grew by 7,501 or 4 percent, while the population of the state grew by only 2 
percent during this period. Duxbury with 10 percent and Marshfield with 9 
percent experienced the highest rates of growth among the corridor communi- 
ties. 


Table HI-4, “Number of Households (1970/1980/1990”), shows that during 
the period from 1970 to 1980, the number of households in the Greenbush 
Line municipalities increased by 28 percent. The increase in Marshfield (66 
percent) and Duxbury (62 percent) was substantial along with the population 
increase. This indicates the migration of new families to these communities. 
During the decade 1980 to 1990, the number of households continued to in- 
crease, but at a lower percentage rate (9 percent). 
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Table HI-5, “Average Household Size (1970-1990)” lists average household 
size for study area towns for the past two decades. The notable point is that 
household size has declined for every town in each of the last two decades. 


Table III-5 - Average Household Size (1970-1990) 


Town 1970 1980 1990 
Braintree 3.67 3.16 2.84 
Weymouth 3.50 2.86 2.60 
Hingham 3.65 S22 2.87 
Hull 3.61 3.01 2.76 
Cohasset 3.34 2.99 2.76 
Scituate 3.73 Al 2 2.78 
Norwell 3.81 3.33 3.09 
Marshfield 3.69 3.06 2.85 
Duxbury 3.39 3.24 3.00 
Greenbush Line 3.60 3.06 2.78 
Municipalities 

Massachusetts 3.23 2.82 2.68 


Source: 1970, 1980, 1990 US Census of Population 

(2000 Census figures not available). Census data shown is for the 
entire community, even through only portions of some communities 
are included in the Greenbush corridor. 


This is consistent with statewide trends toward smaller household size. Aver- 
age household size in the Greenbush Line municipalities has decreased from 
3.60 to 2.78 -- a significant change. 


The net result of these trends 1s a study area that is relatively stable in total popu- 
lation with the formation of more separate households. Increases in population in 
the outer area resulting from new construction offset the decreases in population 
of the inner areas. 


Table II-6, ’Changes in Residence (1985/1990),” indicates changes of resi- 
dence between 1985 and 1990. In the nine towns as a whole, 56,720 people 
over 5 years of age, or 32 percent of the study area population, lived in a dif- 
ferent house in 1990 than they did in 1985. As compared with Massachusetts 
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as a whole, where 39 percent had lived in a different house in the past five 
year period, the Greenbush corridor was more stable. 


Within the study area, the percentage of residents who lived in a different 


house ranged from a low of 26 percent in Braintree to a high of 40 percent in 
Hull. Even for Braintree, the most stable community, one of four residents 


Table III-6 - Changes in Residence (1985/1990) 


Town Persons 5 1990 1990 1990 Percent 
Years Percent that Percent that that 
and Lived in Same Lived in Lived in 
Over in House in 1985 Different Different House 
1990 House in U.S. in 1985 
in Same State 
in 
1985 
Braintree 31,910 73% 24% 26% 
Weymouth 50,608 64% 30% 35% 
Hingham 18,577 68% 26% 31% 
Hull 9.718 60% 33% 40% 
Cohasset 6,636 66% 24% 32% 
Scituate 15,654 67% 26% 32% 
Norwell 8,706 73% 24% 27% 
Marshfield 19,928 62% 31% 38% 
Duxbury 12,912 67% 26% 33% 
Greenbush Line 174,649 67% 27% 32% 
Municipalities 

Massachusetts 5,605,751 58% 31% 39% 


Source: 1990 US Census of Population. Census data shown is for the entire community, even 
through only portions of some communities are included in the Greenbush corridor. 


relocated in a five-year period. The difference in the percentage of people 
who had lived in a different house in the U.S. and a different house in same 
state (Massachusetts) indicates what percentage of the people in the town had 
moved in from other states. For example, in the case of Cohasset, 8 percent, 
or one out of every 12 residents, of the 1990 population over 5 years of age 
moved into Cohasset from outside Massachusetts between 1985 and 1990. 
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Table III-7, “Number of Privately Owned Housing Units Authorized, 1988- 
1999,” indicates the number of privately owned housing units authorized 
based on the average annual number of building permits issued from 1988 to 
1992 and the number issued each year for the period from 1996 to 1999 in the 


Table III-7 - Number of Privately-Owned Housing Units 
Authorized 1988-1999 


1988- 

Town 1992 1996 1997 1998 1999 

Annual 

erage 
50 

Braintree 84 64 37 235 
Weymouth os 59 75 57 33 
Hingham a 13 21 22 24 
Hull a 3) 14 12 24 
Cohasset 8 17 17 33 17 
Scituate 39 58 AS AO Ze 
Norwell oe 38 37 29 37 
Marshfield - 86 136 81 N/A 
Duxbury 70 42 51 A7 36 
Study Area 
Communities 394 405 463 358 = N/A 


Source: US Census of Housing Units Authorized by Building Permits: 

Annual 1988-1992, 19961999 Census data shown is for the entire community, 
even through only portions of some communities are included in the Greenbush 
corridor. 


study area communities. From 1988 to 1992, despite a general recession and a 
depressed real estate market in Massachusetts, almost 2,000 units were author- 
ized for construction. Most of these approvals were for single family homes. 
The exceptions were for several developments over five units, most likely 
condominiums or apartments. The communities farther from Boston with 
more land available for development, namely Marshfield and Duxbury, had 
the greatest number of units authorized (90 and 76 respectively). There was 
also substantial infilling in the inner suburban communities of Braintree and 
Weymouth with 50 and 64 units per year respectively. 


From 1996 to 1999, the communities in the Greenbush corridor experienced a 
comparable or higher rate of development. During this period, with the excep- 
tion of 1998, the total number of building permits issued per year exceeded the 
average for the five year period from 1988 to 1992. The number of building 
permits issued ranged from 405 in 1996 to 463 in 1997, as compared with an 
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average of 396 for the period from 1988 to 1992. In 1998, only 358 permits 
issued, falling below the average of this earlier period. 


Table II-8, “Number and Sales Price of Houses and Condominiums, 1999”, 
indicates the number of sales and median sales price of homes and condo- 
miniums in the corridor communities in 1999. In 1999, the median sales price 
of homes in the Greenbush corridor municipalities was significantly higher 
than in 1990, reflecting market trends in the Boston metropolitan area. For 
example, in Braintree, the median home sales price increased from $150,000 
in 1990 to $195,000 in 1999. In Cohasset, home sales prices increased from 
$285,000 in 1990 to $361,000 in 1999. 


Table III-8 - Number and Sales Price of Homes and Condominiums, 1999 


Homes Condominiums 

Town Median Sales Number Median Sales Number 

Price of Sales Price of Sales 
Braintree $195,000 502 $175,000 134 
Weymouth 169,000 757 101,000 344 
Hingham 329,000 319 156,000 aa 
Hull 160,000 263 118,000 87 
Cohasset 361,000 153 215,000 26 
Scituate 250,000 323 290,000 21 
Norwell 318,000 214 235,000 6 
Marshfield 200,000 590 62,000 65 
Duxbury 325,000 316 249,900 38 
Total Greenbush 3,437 7198 


Municipalities 
Source: Banker and Tradesman 
Data shown is for the entire community, even through only portions of some communities are 
included in the Greenbush corridor. 


The number of home sales increased substantially in the Greenbush munici- 
palities during 1999. In 1999, there were 3,437 home sales in Greenbush mu- 
nicipalities, up from 2,139 in 1990. The inner suburban communities of Wey- 
mouth, which had 757 sales in 1999, and Braintree, which had 502 sales in 
1999, exhibited active markets. In 1999, the outer suburban community of 
Marshfield, with 590 sales, also exhibited a strong market. Except for Wey- 
mouth, with a substantial inventory of condominiums, the condominium mar- 
ket constituted a relatively small portion of residential market activity in the 
corridor towns. 


ECONOMIC CHARACTERISTICS OF THE STUDY AREA 
Commercial and Industrial Activity. Economic activity within the Green- 


bush Line corridor is primarily based on commercial facilities serving the 
population of local communities, and on industry and commerce related to the 
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sea. During summer months, activity increases in the shore towns of 
Hingham, Hull, Cohasset, Scituate, Marshfield, and Duxbury when tourists 
and summer residents travel to the coast. 


Regional commercial and industrial activity has developed at the southern 
edge of the corridor around the interchanges of local highways with Route 3. 
Shopping centers, office parks, and industrial parks have been developed in 
the area of the interchange of Route 3 with Union Street in Braintree; with 
Route 18 in Weymouth; with Derby Street at the Weymouth-Hingham town 
line; with Route 228 at the Hingham-Rockland town line; with Route 53 at the 
Norwell-Hanover town line; with Route 139 at the Marshfield-Pembroke town 
line; and with Route 3A at the Duxbury-Kingston town line. The Route 
128/Route 37 interchange in Quincy and Braintree has also developed sub- 
stantial commercial activity. 


Major regional retail centers, such as the South Shore Plaza in Braintree, the 
Hanover Mall in Hanover, and the Independence Mall in Kingston lie imme- 
diately outside the Greenbush Line corridor. Major regional office parks in 
Quincy, the west side of Braintree, the south side of Weymouth and Hingham, 
North Pembroke, and North Plymouth are closely related to Route 3 and are 
peripheral to the corridor. 


The Greenbush Line corridor commercial and service activity clusters in tradi- 
tional town centers and forms in strips along corridor highways. There are 
commercial centers at Weymouth Landing on the west side of Weymouth, 
Jackson Square in East Weymouth, Hingham Square, Cohasset Village, and 
North Scituate. All of these commercial centers lie along the railroad right-of- 
way. There are also commercial centers in the corridor at Hull, Scituate Har- 
bor, Marshfield Plaza, Green Harbor (Marshfield), and South Duxbury. Strip 
commercial highway activity along Greenbush corridor highways includes that 
along Route 3A in Weymouth and parts of Hingham; along Route 53 in Wey- 
mouth, Hingham and Norwell; along Route 3A in Cohasset; and along Route 
139 in Marshfield. Plans for development of the former South Weymouth 
Naval Air Base in Weymouth, Abington, and Rockland have been discussed 
for several years, and some of those plans have included retail development on 
part of the property. While this development is outside the Greenbush corri- 
dor, it could represent a significant amount of new retail sales facilities in 
southeastern Massachusetts. 


Several boatyards are located along the ocean in Hingham and Scituate. At 
the western edge of the corridor, the Fore River Shipyard represented a major 
shipbuilding facility that, despite recent investment and plans for rejuvenation, 
is no longer a major employment center. Hull has developed commercial ac- 
tivities such as amusements and restaurants which cater to summer visitors to 
the public beach. The beaches in Hull and the other shore communities are an 
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important economic resource which draw people to the coast as summer visi- 
tors and residents. 


Employment. In 1990 there were 71,976 jobs in the nine study area commu- 
nities. The largest portion of these jobs were in the wholesale and retail trade 
sector (26,149 or 36 percent of all jobs) and services sector (20,420 or 28 per- 
cent of all jobs). In corridor communities, by far the greatest number of jobs 
were in Braintree. The 29,610 jobs in Braintree represent 41 percent of all the 
jobs within the corridor communities. Many of the Braintree employment ar- 
eas are located just outside the Greenbush Line corridor in the office parks and 
shopping areas west of Route 3. The second largest number of jobs, 14,653, 
were in Weymouth. 


Table III-9 - Labor Force Status (1999) 


Town Labor Employment Unemployment Unemployment 
Force Rate 

Braintree 18,596 18,158 438 2.4% 
Weymouth 31,742 30,867 875 2.89% 
Hingham 10,885 10,679 206 1.9% 
Hull 5,801 5,575 226 3.9% 
Cohasset 3,930 3,873 57 1.5% 
Scituate 9,579 9,366 213 2.2% 
Norwell 5,511 5,406 105 1.9% 
Marshfield 13,283 12,896 387 2.9% 
Duxbury 7,941 7,766 Wes; 2.29% 
Total Green- 107,268 104,586 2,682 2.5% 
bush Munici- 
palities 
Massachusetts 3.2% 


Source: Massachusetts Division of Employment and Training, 1999 

Note: Labor force is shown by community where workers reside. 

Data shown is for the entire community, even through only portions of some communities are 
included in the Greenbush corridor. 


Table HI-9, “Labor Force Status (1999),” shows the labor force, employment, 
unemployment, and unemployment rate for each of the municipalities 1n the 
corridor. In 1999, 107,268 Greenbush residents were in the labor force and 
104,586 Greenbush residents were employed. The number of employed 
Greenbush residents has increased from 91,608 in 1990. 


With the exception of Hull, all of the municipalities in the corridor had a 
lower unemployment rate than the state as a whole in 1999. Unemployment in 
the Greenbush corridor communities ranged from 1.5 percent in Cohasset to 
3.9 percent in Hull, as compared with a 3.2 percent unemployment rate for the 
State. 
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Journey to Work. Journey to work information from the 1990 US Census of 
Population was analyzed to determine movements of workers living in study 
area communities. 


Table HI-10, “Modes of Commuter Transportation,” indicates the means of 
transportation used by study area residents commuting to work. Between 72 
percent and 82 percent of the workers in study area towns drove alone to 
work, with this figure generally increasing as distance from Boston increases. 
Between 2 and 10 percent of the commuters from each corridor town use pub- 
lic transportation commuting to work, and again, this figure is generally re- 
lated to distance from Boston, with the more distant suburbs having fewer us- 
ers of mass transit. (An exception is Cohasset, with a higher than expected 10 
percent of workers utilizing mass transit to commute to work.) With the 
exception of Hull, whose peninsula juts into Massachusetts Bay adding dis- 
tance to commute to jobs, mean travel time to work is also generally propor- 
tional to distance from Boston. 


Compared to state-wide averages, all corridor towns except Cohasset exhibit a 
significantly higher percentage of workers who commute alone in private ve- 
hicles and a significantly lower percentage who walk to work or work at 
home. Workers in outer corridor towns (Norwell, Marshfield, and Duxbury) 
utilize public transportation at a rate that is only 25 to 40 percent of state-wide 
utilization rates; transit use in inner corridor towns (Braintree, Weymouth, 
Hingham and Hull) is comparable to state-wide averages. This is reflective of 
the greater public transportation opportunities available to workers in the inner 
corridor towns relative to the towns more distant from Boston. 


Table HI-11, “1990 Journey to Work Data Summary: Largest Destinations of 
Workers,” lists the movements to the principal destinations of study area 
workers. Movements from each town to the six listed destinations represent 
the majority of employment-related trips. Over 60 percent of workers from 
Greenbush Line communities work in either 1) Boston, 2) their own town, or 
3) one of the four communities of Quincy, Braintree, Hingham, or Weymouth. 
Of the 60 percent of work related trips originating from study area towns to 
these destinations, approximately one-third of the trips fall into each of the 
three categories; about 20 percent of total employed study area residents work 
in Boston, about 20 percent work in their own town, and about 20 percent 
work in either Quincy, Braintree, Hingham, or Weymouth. 


Census figures indicate the people who work in their own community fre- 
quently comprise the largest bloc of employees. This group is made up of 
municipal employees such as teachers, local contractors, those working in a 
home-based business, or those who choose to work very near their home or 
choose to live very near their place of employment. In six of the study area 
communities (Weymouth, Hingham, Hull, Cohasset, Scituate, and Norwell) 
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Table III-10 - Modes of Commuter Transportation 


Town 


Braintree 
Weymouth 
Hingham 
Hull 
Cohasset 
Scituate 
Norwell 
Marshfield 


Duxbury 


Massachusetts 


Source: 1990 US Census of Population (this information is not yet available from the 2000 Census) 


Workers 16 
Years and 
Over 


16,900 
29,517 
9,980 
5,259 
3,674 
8,486 
4,868 
11,366 
6,750 
2,979,594 


Percent 
Drove 
Alone 


78% 
77% 
716% 
74% 
72% 
719% 
82% 
81% 
80% 
72% 


Percent 
in 
Carpools 


10% 
11% 
8% 
11% 
8% 
10% 
9% 
12% 
8% 
11% 


Percent 
Using 
Transit 


8% 
7% 
9% 
8% 
10% 
5% 
3% 
2% 
3% 
8% 


Percent 
Using 
Other 
Means 


O% 
1% 
1% 
2% 
1% 
1% 
1% 
O% 
2% 
1% 


Percent 
Walked 
or 
Worked 
at Home 


3% 
A% 
6% 
5% 
9% 
6% 
5% 
5% 
7% 
8% 


Mean 
Travel 
Time to 
Work 
(mins) 


24 
26 
29 
35 
32 
34 
31 
32 
31 
23 


Census data shown is for the entire community, even through only portions of some communities are included in 
the Greenbush corridor. 


the total number of commuters to Boston outnumber those individuals who 
work locally, indicating a strong orientation toward employment in Boston. 


The four communities of Quincy, Braintree, Hingham, and Weymouth, as a 
group, represent the next largest grouping of commuting destinations in the 
study area. A total of 8,831 study area residents commute into Quincy, 4,928 
commute into Braintree, 3,610 commute into Hingham, and 2,593 commute 
into Weymouth. 


Some of the transportation implications of these facts are that the study area 
towns clearly function as a transportation corridor with common traits and that 
transportation improvements which address both the Boston commute and 
travel within the corridor itself may serve many of the study area trips. 
Other employment destinations are at a level below the six principal destina- 
tions. The other destinations include communities such as Hanover (1,908), 
Cambridge (1,829), Norwell (1,770) and Brockton (1,526). The relatively 


lower number of commuters from the Greenbush corridor to Cambridge, 


which is a major regional employment center particularly for the educated, 
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mobile population represented in the Greenbush Line corridor, may be indica- 
tive of the difficulty of access between the two areas. 


Table HI-12, “1990 Journey to Work Data Summary: Largest Movements of 
Workers,” ranks the largest movements of residents between and within com- 
munities. These twenty movements represent over 50 percent of the journeys 
to work of residents of the study area towns. The summary does 

not include movement of residents of communities outside the study area into 
the study area towns to work. 


Although Table III-12 is duplicative of some of the information presented in 
Table IlI-11, it emphasizesthat large movements are often within communities 
(such as 6,566 Weymouth residents traveling to employment destinations in 
Weymouth). The largest inter-community movements of workers are from 
Weymouth to Boston (6,604), Braintree to Boston (4,146), Weymouth to 
Quincy (3,406), Weymouth to Braintree (2,734), Braintree to Quincy (2,174), 


Table III-11 - 1990 Journey to Work Data Summary: 
Largest Destinations of Workers 


Employed 
Destination Labor 
Force 
Cem 
Se = 
g 2 : = 
= a > = & = 
Origin Town = = - 5 oh > 
i opm 
2 = .) ro = = 
Braintree 4,146 4,463 2,174 --- 239 740 17,178 
Weymouth 6,604 6,566 3,406 2,734 1,234 --- 29,663 
Hingham 2,134 2,036 936 474 --- 562 10,107 
Hull 1,248 782 516 312 425 295 5,409 
Cohasset 871 713 233 197 364 75 3,770 
Scituate 1,780 1,667 421 316 453 233 8,730 
Norwell 868 739 211 203 280 276 4,933 
Marshfield 2,014 2,254 609 420 405 265 11,512 
Duxbury 1,000 1,314 325 272 210 147 6,859 
Total Greenbush 20,665 20,534 8,831 4,928 3,610 2,593 98,161 


Line Communities 


Source: 1990 US Census Journey to Work Data; 1990 US Census of Population (these data are not 
yet available from the 2000 Census). Census data shown 1s for the entire community, even through 
only portions of some communities are included in the Greenbush corridor. 
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Hingham to Boston (2,134), Marshfield to Boston (2,014), Scituate to Boston 
(1,780), Hull to Boston (1,248), Weymouth to Hingham (1,234), Duxbury to 
Boston (1,000), Hingham to Quincy (936), Cohasset to Boston (871), and 
Norwell to Boston (868). Clearly the largest inter-community movements are 
from the study area towns into Boston. The next most important destinations 
are Quincy, Braintree, and Hingham, respectively. 


On a town-by-town basis, the percentage of the corridor work force with Bos- 
ton as an employment destination is in most cases near the overall corridor 
average of 21 percent. The dependence of the workforce on Boston as an em- 
ployment destination, expressed as a percentage of the workforce that 1s em- 
ployed in Boston tends to be inversely proportional to the distance from Bos- 
ton, ranging from 15 percent in Duxbury to 24 percent in Braintree. The larg- 
est total numbers of commuters to Boston from the corridor communities are 
coming from Weymouth and Braintree (see Table III-13, “1990 Journey to 
Work Data Summary: Boston as a Destination from Corridor Communities”). 
This would be expected because these are the largest communities in terms of 
population. 


NATURAL ENVIRONMENT RESOURCES 


This section reviews the natural environment characteristics and resources of 
the Greenbush Line corridor. The characteristics discussed are air quality, 
ambient noise, and vibration propagation; the resources discussed are water- 
ways, wetlands, water supply resources, floodplains, vegetation and wildlife, 
the coastal zone, areas of critical environmental concern, and scenic rivers. 


AIR QUALITY 


Under the Clean Air Act, National Ambient Air Quality Standards (NAAQS) 
have been established for various pollutants (“criteria pollutants’). These pol- 
lutants include sulfur dioxide, nitrogen dioxide, particulate matter, ozone, 
lead, and carbon monoxide. Under the Clean Air Act Amendments of 1990, 
certain areas of the country that have a history of violating these air quality 
standards are classified as non-attainment areas. The Greenbush Line corridor 
is part of the Boston Consolidated Metropolitan Statistical Area. The Boston 
area is currently classified as a “serious” nonattainment area for ozone, al- 
though no recent violations have been experienced. The area is currently clas- 
sified as being in attainment of all other ambient air quality standards. 
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Table III-12 - 1990 Journey to Work Data 
Summary: Largest Movements of Workers 


Movement Number of 
Workers 
Weymouth to Boston 6,604 
Weymouth to Weymouth 6,566 
Braintree to Braintree 4,463 
Braintree to Boston 4,146 
Weymouth to Quincy 3,406 
Weymouth to Braintree 2,734 
Marshfield to Marshfield 2,254 
Braintree to Quincy 2,174 
Hingham to Boston 2,134 
Hingham to Hingham 2,036 
Marshfield to Boston 2,014 
Scituate to Boston 1,780 
Scituate to Scituate 1,667 
Duxbury to Duxbury 1,314 
Hull to Boston 1,248 
Weymouth to Hingham 1,234 
Duxbury to Boston 1,000 
Hingham to Quincy 936 
Cohasset to Boston 871 
Norwell to Boston 868 
Total 49,449 


Source: 1990 US Census Journey to Work Data (2000 data not 

yet available) Census data shown is for the entire community, even 
through only portions of some communities are included in the Greenbush 
corridor. 


Bold — Greenbush Corridor Market 
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Table III-13 - 1990 Journey to Work Data Summary: 
Boston as a Destination from Corridor Communities 


Town Number of Total Boston Destinations 
Commuters Employed as a Percent of 
to Boston Workforce Total Workforce 


Braintree 4,146 17,178 24% 
Weymouth 6,604 29,663 22% 
Hingham 2,134 10,107 21% 
Hull 1,248 5,409 23% 
Cohasset 871 3,770 23% 
Scituate 1,780 8,730 20% 
Norwell 868 4,933 18% 
Marshfield 2,014 11,512 17% 
Duxbury 1,000 6,859 15% 


Greenbush Line Communities 20,665 98,161 21% 


Source: 1990 US Census of Population (2000 data not yet available). Census data shown is for the 
entire community, even through only portions of some communities are included in the Greenbush corridor. 


Nonattainment Pollutants 


Ozone. In terms of health effects, high ozone levels can produce respiratory 
tract problems such as difficult breathing and reduced lung function. Ozone 
can also contribute to asthma, eye irritation, nasal congestion, and reduced re- 
sistance to infection. It can injure vegetation and certain materials such as 
paints and rubber. Ozone is not produced directly as a pollutant by mobile 
sources such as automobiles, buses, boats and trains, but is formed in the at- 
mosphere by a chemical reaction of nitrogen oxides and hydrocarbons (which 
are emitted by mobile sources) in the presence of sunlight. 


The Boston metropolitan area was previously designated a “serious” nonat- 
tainment area, with an ozone attainment deadline of 1999. On June sf 1998, 
EPA issued a final rule identifying areas where the |-hour national ambient air 
quality standard (NAAQS) for ozone is no longer applicable because there has 
been no current measured violation of the 1-hour standard in such areas Eos. 
ton was one such area in which the |-hour standard was revoked. However, as 


* Federal Register: June 5, 1998, pp. 31013-31096. 
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of July 2000 EPA has reinstated the 1-hour standard nationally, and Boston 
has been reinstated with its “serious” classification. No recent violations have 
been experienced, however, so the area is eligible to apply for redesignation to 
attainment (an application was originally submitted in July 1998). EPA is also 
currently moving toward implementation of an 8-hour ozone standard. Im- 
plementation of the 8-hour standard has been held up because of legal chal- 
lenges, however, and the Supreme Court is expected to decide on this issue in 
early 2001. Therefore, areas have not yet been designated for compliance with 
the 8-hour standard. 


Other Criteria Pollutants 


Nitrogen oxides (NO,). The most common oxide of nitrogen 1s NO», which 
has its own NAAQS standard (the Boston area is in compliance with this stan- 
dard). All oxides of nitrogen, however, contribute to ozone formation after 
they react in the atmosphere with oxygen, in combination with sunlight. NOx 
emissions may also contribute to acid rain and decline of rivers and ponds, 
when the various chemical reactions produce nitric acid and nitrates that over- 
fertilize sensitive habitats. NO, may be formed in any high-temperature or 
high-pressure combustion, include motor vehicle engines and industrial proc- 
esses. Diesel engines, because of their compression-ignition technology, gen- 
erally have higher NO, emissions than gasoline engines in similar circum- 
stances. 


Particulate matter (PM-10). Particulate matter includes any non-gaseous 
emissions from mobile sources, as well as particulate matter that is pyt into 
the atmosphere by the action of passing vehicles (re-entrained dust), and par- 
ticulates that may form by the interaction of gaseous emissions and dust or 
water in the air. Particulate matter may include substances that have a human 
health impact (carcinogens), aesthetic impact (eg., reduced visibility, depos- 
its), and environmental damage (acid rain). 


The Environmental Protection Agency currently regulates the concentration of 
particulate matter where the individual particles are less than 10 microns (10 
millionths of a meter) in diameter. Larger particles are not considered to have 
the same degree of health and environmental concern. EPA has recently pro- 
posed separate standards for particulates smaller than 2.5 microns (the same 
regulations that changed the ozone standards). These regulations have been 
held up because of legal challenges, however, and the Supreme Court is ex- 
pected to decide on this issue in early 2001. 


> For example, the tires of vehicles on a roadway may pick up fine particles of brake linings and 
tire wear on the road surface and throw them into the air. 
° For example, sulfuric acid droplets may form when oxides of sulfur react with water in the air. 
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Transportation sources are a minor contributor to atmospheric particulates. 
Power plants, incinerators, and industrial and agricultural processes are much 
more important contributors. The Boston area is in compliance with NAAQS 
levels set by EPA. 


Carbon monoxide. Carbon monoxide (CO) enters the bloodstream and 1m- 
pairs the ability of the blood to carry oxygen. It can affect the cardiovascular, 
nervous, and pulmonary systems. Moderate concentrations significantly re- 
duce brain functions and can cause angina. Carbon monoxide is caused by 
incomplete combustion of carbon compounds, primarily gasoline in motor ve- 
hicles. As of April 1, 1996, EPA has designated the Boston metropolitan area 
to be in eo Peace with national ambient air quality standards for carbon 
monoxide.~ Monitoring stations that continuously monitor air quality in the 
Boston area have not shown recent violations of the CO standard. 


Sulfur oxides (SO,). Sulfur oxides contribute to acid rain and other detr1- 
mental environmental effects. Mobile sources contribute SO, emissions to the 
extent that the fuels used contain sulfur (virtually all of the sulfur in the fuel is 
emitted as SO,). Again, stationary sources are the major source of SOx, and 
the contribution from mobile sources is controlled precisely by EPA regula- 
tions on the sulfur content of fuel. This pollutant is not significantly affected 
by transportation policy decisions, and the Boston area is in compliance with 
NAAQS standards. 


AMBIENT NOISE CONDITIONS 


Noise 1s one of the major concerns regarding the effects of a transportation 
project on the surrounding community. The existing noise environment in the 
Greenbush corridor 1s characterized by typical ambient sources, such as motor 
vehicle traffic on nearby roadways, aircraft overflights 1n some areas and gen- 
eral community activities. 


The predominant noise-sensitive land uses in the corridor are residential. Ad- 
ditional sensitive receptors include schools, churches, and other institutional 
buildings. To document the existing noise environment in these areas, field 


measurements were carried out at representative locations in the study area. 


This section describes the existing ambient noise environment near the pro- 
posed transportation corridors for the Greenbush alternatives. 


"Federal Register: January 30", 1996, p. 2918. 
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NOISE ENVIRONMENT 
Noise Descriptors 


Environmental noise is made up of a conglomeration of noise sources, both 
distant and near, which provide a slowly-varying background sound, called 
“ambient noise” which surrounds us in our daily lives. Superimposed on the 
ambient is a succession of identifiable noisy events of relatively brief duration 
which cause the noise level to fluctuate from moment to moment. Various 
noise descriptors have been developed to quantify the complex sound envi- 
ronment. 


The fundamental unit is the A-weighted sound level, labeled dBA. The letters 
“dB” stand for “decibels,” a measure of the intensity of the sound. The “A” 
indicates that the measured sound has been filtered to reduce the strength of 
very low and very high frequency sounds, much as the human ear does. Thus, 
the A-weighted sound level quantifies how loud a sound is relevant to human 
perception. The basic unit is further used in descriptors relevant to how peo- 
ple react to a given noise environment. 


An understanding of the following is helpful in providing a subjective impres- 
sion of changes in the A-weighted sound level: 


» Except in carefully controlled laboratory experiments, an increase of 1 
decibel in A-weighted sound level cannot be perceived; 


» Outside the laboratory, a 3-decibel increase in A-weighted sound level is 
considered a barely noticeable difference; 


» Achange in A-weighted sound level of at least 5 decibels is required be- 
fore any significant change in a community would be perceived; 


» A 10-decibel increase in A-weighted sound level is subjectively heard as 
an approximate doubling in loudness. 


Human reaction to noise in the environment has been studied in a large num- 
ber of attitudinal surveys. The results show that people tend to rate their satis- 
faction with their noise environment in terms of their noise exposure over a 
long period of time, e.g. a full day or more, and that nighttime noise is more 
annoying than the same noise levels experienced during the day. Conse- 
quently, acoustical scientists developed the “Day-Night Sound Level” (Lan) as 
the descriptor for the long term noise “climate.” For shorter periods of time 
corresponding to interference with people's daytime activities such as school, 
work and meditation, the “equivalent” or “energy-average”’ sound level (Leg) 1s 
used to describe the noise exposure over the period of interest. 


For describing the contribution of a transient noise event to the overall envi- 
ronment, the “maximum sound level” (Limax) of a single event is a useful quan- 
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tity, especially in quantifying intrusive sounds like horns and grade crossing 
bells, but is not used directly as the descriptor for environmental noise impact 
assessment for several reasons: 


> Limax lgnores the number and duration of noise events, which are important 
to people’s reaction to noise; 


> Limax Cannot be totaled into a one-hour or 24-hour cumulative measure; and 


> Linax 1S not conducive to comparison among different transportation 
modes. 


In summary, the environmental analyses for the Greenbush line alternatives 
use the following noise descriptors: 


Lan, to characterize environmental noise “climate.” 
Leg, to quantify the noise during specific periods of interest. 
Linax, to describe special cases of transient events. 


SEL, to quantify the sound energy of one event. 
Brief definitions of these descriptors are given below: 


Equivalent Sound Level (L,,): The basic environmental noise descriptor, Leg, 
represents in a single number the average energy level of the time-varying 
sound that occurs during a given period. The level represented by L., can be 
thought of as the steady sound level that represents the same total sound en- 
ergy as the fluctuating sound level over a specified time period. A commonly 
used version of this noise descriptor is the L,,(h), measured over a one-hour 
period. 


Day-Night Sound Level (Lan): Lan is a measure of the cumulative noise expo- 
sure from all events over a full 24-hour period, but with a 10-decibel penalty 
imposed on noise occurring between 10 p.m. and 7 a.m. to account for greater 
nighttime sensitivity to noise. Typical ranges of Lg, for community noise are 
shown in Table III-14, “Typical Range of La, in Populated Areas.” 


Maximum Sound Level (Lmax): Lmax 1s the maximum A-weighted sound level 
during a designated time interval or event. 


Sound Exposure Level (SEL): SEL is the sound energy contained in a single 
event such as a train pass-by, normalized to a one-second time period. 
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Table III-14 - Typical Range of La, in 


Populated Areas 

Area Category Lan, dBA 
Downtown City 75-85 
"Very Noisy" Urban Residential Areas 65 - 75 
"Quiet" Urban Residential Areas 60 - 65 
Suburban Residential Areas 55 - 60 
Small Town Residential Areas 45-55 


Noise Impact Criteria 


Noise impacts are strongly subjective and there is a wide variation in how peo- 
ple respond to environmental noise. There has been considerable research into 
community response to different types of noise sources in an attempt to find 
correlation between measured noise levels and community annoyance. These 
studies have been relied upon when defining noise impact criteria. The 
overall goal of criteria for acceptable levels of community noise is not to 
eliminate all potential for community annoyance from the project noise; rather 
the goals are to: 


1. 


Provide a means for objective comparisons of the noise impacts of dif- 
ferent alternatives. 


Identify areas where noise mitigation should be considered and provide 
system designers with a fair and impartial method of determining 
where noise mitigation measures, such as sound or noise barrier walls, 
should be installed. 


Ensure all reasonable steps are taken so noise levels in the rail corridor 
will not be an unreasonable burden on residents and other noise sensi- 
tive receptors exposed to the noise. This step defines what type of 
noise environment will be acceptable to most people. 


Provide a basis for evaluating isolated individual claims in proper per- 
spective with statistically-based, integrated group responses. As must 
be expected in statistical studies of human annoyance, there are wide 
variations in the results of the studies and even wider variation among 
individuals. Achieving the goal of no impact does not mean that there 
will be no community complaints. This would result in an unrealisti- 
cally low noise impact threshold. 


The appropriate means of describing general environmental noise has received 
considerable attention in the past 20 years. The primary measures that are 
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used to define noise environments and noise impacts are Lyax and L.g, along 
with L,.,-based descriptors such as Lan. Use of Leg metrics was not common 
until after 1974 when L., and Lan were determined by the U.S. EPA in the 
Levels Document to be the best descriptors of “...the effects of environ- 
mental noise in a simple, uniform and appropriate way.” Prior to release of 
EPA's Levels Document, there were considerable efforts expended towards 
developing single number measures of community noise. However, since the 
publication of the Levels Document, Lg, has become the dominant metric used 
in the U.S. Internationally, Lg, 1s the most widely used measure of community 
noise, although some countries use L,,(24), the 24-hour L,, without any ad- 
justment for nighttime (10 p.m. — 7 a.m.) noise, and other measures similar to 
er 


The criteria in the Federal Transit Adminisfration Guidance Manual for Tran- 
sit Noise and Vibration Impact Assessment” are founded on well-documented 
research on community reaction to noise and are based on comparison of the 
existing outdoor noise levels and the future outdoor noise levels from a pro- 
posed rail project. They incorporate both absolute criteria, which consider ac- 
tivity interference caused by the rail project alone, and relative criteria, which 
consider annoyance due to the change in the noise environment caused by the 
project. These criteria were developed to apply to a wide variety of surface 
transportation modes, to recognize the heightened community annoyance 
caused by late-night or early-morning operations, and to respond to the vary- 
ing sensitivities of communities to projects under different background noise 
conditions. 


The FTA Noise Impact Criteria groups noise-sensitive land uses into the fol- 
lowing three categories: 


Category 1: Buildings or parks where quiet is an essential element of their 
purpose. 

Category 2: Residences and buildings where people normally sleep. This 
includes residences, hospitals, and hotels where nighttime sen- 
sitivity is assumed to be of utmost importance. 

Category 3: Institutional land uses with primarily daytime and evening use. 
This category includes schools, libraries, and churches, office 
buildings and other commercial and industrial land use. 


‘U.S. Environmental Protection Agency, Office of Noise Abatement and Control, In- 
formation on Levels of Environmental Noise Requisite to Protect Public Health and 
Welfare with an Adequate Margin of Safety, report number 550/9-74-004, March 
1974. 


°U.S. Department of Transportation, Federal Transit Administration. "Transit Noise 
and Vibration Impact Assessment," Final Report, DOT-T-95-16, April 1995. 
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Lan 18 used to characterize noise exposure for residential areas (Category 2) 
and maximum |-hour L,, during the period that the facility is in use is used for 
other noise sensitive land uses such as school buildings (Categories | and 3). 
There are two levels of impact included in the FTA criteria, as shown in Fig- 
ure III-1, “Noise Impact Criteria for Transit Projects”. The interpretation of 
these two levels of impact are summarized below: 


» Severe: Severe noise impacts are considered “significant” as this term is 
used in the National Environmental Policy Act (NEPA) and implementing 
regulations. Noise mitigation will normally be specified for severe impact 
areas unless there is no practical method of mitigating the noise. 


» Impact: In this range, other project-specific factors must be considered to 
determine the magnitude of the impact and the need for mitigation. These 
other factors can include the predicted increase over existing noise levels, 
the types and number of noise-sensitive land uses affected, existing out- 
door-indoor sound insulation, and the cost effectiveness of mitigating 
noise to more acceptable levels. 


The noise impact criteria for transit operations shown in Figure I[I-4 are sum- 
marized in Table IHJ-15, FTA Noise Impact Criteria. The first column shows 
the existing noise exposure and the remaining columns show the additional 
noise exposure caused by the transit project that 1s necessary for the two levels 
of impact. The future noise exposure would be the combination of the exist- 
ing noise exposure and the additional noise exposure caused by the transit pro- 
ject. Figure III-2, “Increase in Cumulative Noise Levels Allowed by FTA Cri- 
teria,” gives the information from Figure III-1 in a slightly different form, in 
terms of the allowable increase in cumulative noise exposure (noise from ex- 
isting sources plus project noise) as a function of existing noise exposure. As 
the existing noise exposure increases, the amount of the allowable increase in 
the overall noise exposure caused by the project decreases. 


Characterization of Noise at Noise-Sensitive Areas 


Ambient noise levels at particular locations in the study area are established by 
their proximity to noise sources. Noisiest are those locations near major con- 
tinuous noise sources such as airports, highways, railroads or heavy industry. 
Less noisy environments are associated with those located away from such 
sources, but which are subjected to noise from intermittent traffic or neighbor- 
hood noise. Among the quieter sites are those that are remote with consider- 
able distance to the nearest source of noise. 
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Table III-15 - FTA Noise Impact Criteria 























Existing Noise Project Noise Exposure Impact Thresholds, L,, or L,,,(1) dBA 
Exposure Category 1 or 2 Sites Category 3 Sites 
Le, Or La, (1) Impact Severe Impact Impact Severe Impact 

<43 Amb.+10 Amb.+15 Amb.+15 Amb.+20 
43 52 58 57 63 
44 52 59 57 64 
45 52 59 oy 64 
46 52 59 57 64 
47 52 59 57 64 
48 53 59 58 64 
49 53 59 58 64 
50 53 60 58 65 
51 54 60 59 65 
52 54 60 59 65 
53 54 60 59 65 
54 55 61 60 66 
55 55 61 60 66 
56 56 62 61 67 
57 56 62 61 67 
58 57 62 62 67 
59 57 63 62 68 
60 58 63 63 68 
61 58 64 63 69 
62 59 64 64 69 
63 60 65 65 70 
64 60 66 65 71 
65 61 66 66 71 
66 61 67 66 72 
67 62 67 67 72 
68 63 68 68 vas: 
69 64 69 69 74 
70 64 69 69 74 
71 65 70 70 75 
72 65 71 70 76 
13 65 72 70 77 
74 65 72 70 77 
75 65 ES. 70 78 
76 65 74 70 79 
77 65 75 70 80 
>77 65 75 70 80 

Notes: 

(1) Lu, is used for land uses where nighttime sensitivity is a factor; maximum 1-hour L,, is used 


for land use involving only daytime activities. 
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Characterizing the existing noise in a study area involves determining the am- 
bient noise environment of each noise-sensitive land use. The three types of 
ambient noise conditions are designated as follows: 


TYPEI: — Sites near major noise sources, such as highways or major arte- 
rial roadways, airports, railroads and industry. 


TYPE II: Sites with intermittent and local traffic. 
TYPE III: Rural or remote, quiet areas. 


Each ambient noise category is associated with a 24-hour noise pattern and an 
overall Lg,, the determination of which was based on actual noise measure- 
ments throughout the study area and combination of the results. This is dis- 
cussed in greater detail in the next section. 


The noise-sensitivity of a receiver also depends on its land use. The three land 
use categories previously discussed were used to identify noise-sensitive areas 
for the Greenbush transportation alternatives. 


Ambient Noise Measurements 


Noise measurements at sensitive land uses were used to document the existing 
ambient noise conditions in the Greenbush study corridor. However, the large 
area covered by the project makes it impossible to measure at all noise- 
sensitive sites. Consequently, representative noise measurement sites were 
selected to characterize noise conditions at other locations with similar noise 
source attributes. The procedure for selecting measurement sites was as fol- 


lows: 

1. Areas containing noise-sensitive land uses were identified adjacent to 
the proposed project using aerial maps and a windshield survey. 

2, Ambient noise types I, If and III were estimated for each of the noise- 
sensitive land use areas according to proximity to dominant noise 
sources. 

3. Candidate sites for long-term noise measurements were selected in ar- 


eas where it is important to have a description of the variation of noise 
throughout the day and night. Representative sites were distributed 
along the corridor to obtain the full range of noise sources. Final site 
selection takes place in the field when the appropriateness of the site 
can be determined, so that field personnel can ensure that noise source 
activities are typical; e.g. no unexpected activities such as nearby con- 
struction, traffic detours, presence of fire-fighting equipment, etc. 
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4. Short-term measurement sites were selected to supplement the long 
term representative sites, since a broader selection of sites may be nec- 
essary to ensure coverage of the study area. Noise levels at critical lo- 
cations also can be “checked” using short-term measurements. 


For the Greenbush corridor, long-term measurements were conducted at sev- 
enteen (17) sites, labeled L-1 through L-17 and listed in Table I-16, “Long 
Term Noise Measurement Sites.” 


These long-term noise measurements were carried out for periods of at least 
24 hours using automatic noise monitors which sample the ambient noise level 
several times per second, accumulate the information in a computer, and cal- 
culate the desired noise descriptors for each hour of the measurement period. 
They can also be programmed to detect specific noise “events” which exceed a 
pre-defined threshold noise level. Noise monitors are generally set up to oper- 
ate in an unattended mode. As a result, the cause of a specific noise event, or 
exceedance, 1s often unknown, but the general diurnal variation of noise 1s 
documented. 


Of the seventeen long-term measurement sites, one was in a residential neigh- 
borhood in the vicinity of major noise sources (Land Use Category 2 and 
Ambient Type I), eight were in residential neighborhoods with intermittent 
local traffic (Land Use Category 2 and Ambient Type II), six were at quiet 
residential areas (Land Use Category 2 and Ambient Type III) and two were at 
institutional land use areas with local traffic (Land Use Category 3 and Amb1- 
ent Type II). The hourly noise levels corresponding to the three ambient 
categories were combined and averaged to produce a “prototypical” diurnal 
noise variation pattern for each. The results are shown in Figure III-3, 
Average Hourly Leq's for Ambient Noise Types I, Uf and III. 


Additional short-term noise measurements were also performed in order to 
determine noise source levels, supplement measurements near long term sites 
and estimate ambient noise at sensitive sites. A total of twenty four (24) short- 
term measurements were made in the study area. These measurements are 
documented in Table I-17, “Short Term Noise Measurement Sites,” labeled 
S-1 through S-24. 


The measurements were conducted in an attended mode such that the observer 
could count traffic on nearby streets for verification of noise models and 
document noise events that occur during the measurement period. Sound lev- 
els in terms of one-minute L,,'s were recorded along with notation of events 
during each minute, for periods ranging from 30 minutes to one hour. 
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Category Il. Intermittent/Local Traffic 





Hourly Sound Level, dBA 





Start Hour 


Category Ill. Distant from Noise Source 





Hourly Sound Level, dBA 





11 12 13 14 #15 16 #147 #18 #19 #20 21 22 23 0 1 2 3 4 5 6 7 8 9 10 
Start Hour 
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Table I-16 - Long Term Noise Measurement Sites 










































































Category Measured 
Site No.’ | Location Measurement Period, ‘evel Lan 
Land Ambient (dBA) (dBA) 
Use Noise 

L-1 Braintree: 21 Vinton Ave, near 2 | 1100 Jul. 8, 1993 to 65 Ly, 65M 
Braintree Wye on east side of 1100 Jul. 9, 1993 
tracks 

L-2 East Braintree: 70 Front St 2 Tl 1100 Jul. 8, 1993 to 62 Ly, 62M 
bet. Shaw St, Commercial St 1100 Jul. 9 1993 
grade xings 

L-3 Weymouth: 11 Montcalm Rd, 2 i 1200 Jul. 8, 1993 to 55 Lan 55 M 
new resid. near Mill Cove 1200 Jul. 9, 1993 

L-4 Cohasset: 520 North Main St, 2 II 1100 Jul. 12, 1993 to 63 Lun 63 M 
near Cohasset Station site 1100 Jul. 13, 1993 

L-5 Egypt: 58 Capt Pierce Rd, near| 2 III 1200 Jul. 12, 1993 to 54 Lon 54 M 
prop. Park and Ride Lot 1200 Jul. 13, 1993 

L-6 Scituate: #65 Wheeler Park, 2 lI 1300 Jul. 13, 1993 to 53 Lun 53 M 
elderly housing development 1300 Jul. 14, 1993 

L-7 Greenbush: #21 James 2 lI 1000 Jul. 14, 1993 to 54 Lan 54M 
Landing condominiums 1000 Jul. 15, 1993 

L-8 Hingham: 252 North Street, 2 lI 1020 Dec. 2, 1991 to 63 Lon 63 M 
near Torrent crossing 1020 Dec. 4, 1991 

L-9 Hingham: Hersey Street 2 lI 1043 Dec. 2, 1991 to 65 Lg, 65 M 
crossing 1043 Dec. 4, 1991 

L-10 Hingham: 196 North St., east 2 lI 1114 Dec. 2, 1991 to 61 Ly, 61M 
of Hersey Street crossing 1114 Dec. 4, 1991 

L-11 Hingham: South Shore 2/3 lI 1335 Dec. 4, 1991 to 59 Lon 59 M 
Country Club, Fort Hill St 1335 Dec. 5, 1991 

L-12 Hingham: 35 Eldredge Ct., 2 III 1411 Dec. 4, 1991 to 97 Lon 57M 
east of Main St 1411 Dec. 5, 1991 

L-13 Hingham: 1 Station Street, 2 lI 1438 Dec. 4, 1991 to 59 Lon 59 M 
between Main and Water St 1438 Dec. 5, 1991 

L-14 Weymouth Heights: 215 East 2 lI 1900 Aug. 27,1986 to) 58L,, 58 M 
ot 1900 Aug. 28 1986 

L-15 Hingham: Odd Fellows Hall, 2 [| 1600 Aug. 25,1986 to| 56L,, 56 M 
North St 1600 Aug. 26, 1986 

L-16 Cohasset: Osgood School, 3 lI 1500 Aug. 25,1986 to) 55L,, 55 M 
corner Sohier and Ripley Rd 1500 Aug. 27, 1986 

L-17 North Scituate: 5 Gridley 2 II 1400 Aug. 25,1986 to) 53L,, 53 M 
Bryant Rd 1400 Aug. 27, 1986 


Long term (L), Short term (S) 


Measured (M), Estimated (E) 








Land use category (1, 2 or 3), Ambient noise category (I, II or III) 
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Table II-17 - Short Term Noise Measurement Sites 
















































































Category Measured| , - 
Site Location Measurement Period Level Lan 
No. Land | Ambient (dBA) 

Use | Noise (dBA) 
S-1 |E. Braintree: Monatiquot Village 2 l| 1200 to 1300, Jul. 8, 1993 52 Le, 54 E 
Condominiums 
S-2 |E. Braintree: Windjammer Cove 2 lI 1315 to 1415, Jul. 8, 1993 94 Leg 56 E 
Apts 
S-3 |Weymouth: Weymouth Landing 2 | 0615 to 0715, Jul. 8, 1993 | 66L,, 7OE 
station site 
S-4 |Weymouth Heights: First Church of | 2/3 lI 1205 to 1305, Jul. 8, 1993 OT Leg 58 E 
Weymouth, Church St condos 
S-5 |Weymouth: Endicott St off East St 2 II 1325 to 1425, Jul. 8,1993 | 49L,, 52E 
S-6 |East Weymouth: E. Weymouth 2 il 0740 to 0840, Jul. 8, 1993 D1 lesa 54 E 
station site 
S-7 |Hingham: Glastonbury Abbey, Hull 1 II 0909 to 1014, Jul. 13, Of Leg 58 E 
St/Rt 228 1993 
S-8 |Hingham: Fort Hill Cemetery 2 | 0637 to 0707, Jul. 13, 62 lis 69 E 
1993 
S-9 |Hingham: Hingham Shipyard, Rt 3A | 3 lI 0716 to 0816, Jul. 9, 1993 61 Lg 63 E 
S-10|Hingham: Cole Corner, Hingham 2 | 0850 to 0950, Jul. 9, 1993 TVA 74E 
S-11|Hingham: Leavitt St next to Public 2 lI 0753 to 0858, Jul. 13, 94 Lig 56 E 
Library 1993 
S-12 |South Hingham: Rt 228 historic area| 2 | 0614 to 0714, Jul. 13, 65 L., 69E 
near Mill Lane 1993 
S-13 |Hull: Nantasket Pier 3 lI 0630 to 0730, Jul. 8, 1993 | 62L,, 65E 
S-14| Hull: Hull Public Library, Main St / 2 lI 0745 to 0815, Jul. 13, 58 Lg 60E 
Highland Ave 1993 
S-15 |Cohasset: Pleasant St crossing, 3 lI 1000 to 1100, Jul. 13, 92 Leg 53 E 
Depot Square 1993 
S-16 |Cohasset: Corner of Pond St / 2 lI 0733 to 0833, Jul. 13, 99 Lag 5S7E 
Cushing Rd 1993 
S-17 |North Scituate: N. Scit. station site, | 2/3 lI 0611 to 0711, Jul. 13, 58 Lg 61E 
So. Main St 1993 
S-18|Greenbush: Stockbridge Rd 2 II 0910 to 1010, Jul. 15, 58 Lag 5S9E 
crossing 1993 
S-19|Greenbush: End of Ford Place 2 lI 1025 to 1105, Jul. 15, 99 Leg 5S7E 
1993 
S-20 |Marshfield Hills: Rt 3A (Main St) 2 lI 0626 to 0725, Jul. 14, 58 Leg 61E 
and Forest St 1993 
S-21 |Norwell: Rt 123 (Main St) historic 2 lI 0752 to 0852, Jul. 14, 61 L.,, 63 E 
district 1993 
S-22 |Norwell: Rt 53 (Washington St) 3 | 0734 to 0804, Jul. 14, 66 L,, 7OE 
1993 
S-23 |Rockland: Commuter bus Park-and- | 3 | 0609 to 0639, Jul. 13, tals 75E 
Ride lot 1993 
S-24 |Hull: Jr/Sr High School, Main St 3 lI 0900 to 0940, Jul. 13, 57 L,, 58 E 
1993 
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Table I-17 also includes an estimated La, for each short-term site, since the 
measurement period was less than the 24 hours required to measure the actual 
Lan. The estimated Lg, value for each short-term site was determined by ex- 
trapolation and involved the following steps: 


1. Classify the measurement location into one of the three prototypical 
ambient noise types. 


Zz Compare the measured L,, for the measurement period or hour to the 
L.g for the appropriate hour for that ambient noise type and adjust the 
Lan up or down according to the relative difference in Lyg. This process 
in effect normalizes the diurnal noise pattern for each noise environ- 
ment category to a specific location, enabling an accurate estimate of 
Lan to be made for each measurement location. 


An inventory of potential noise-sensitive areas in the alternative Greenbush 
Corridors are summarized in Table I-18, “Inventory of Noise-sensitive Sites 
within Greenbush Corridor.” This table was constructed using the results of 
the measurement program to assign an Lg, value for each noise-sensitive 
neighborhood along the corridor, along with specific parameters such as land 
use category, ambient noise type and the transit alternatives (commuter rail, 
commuter bus and/or feeder bus) affecting it. It should be noted that detailed 
mapping or aerial photos were not available for the commuter and feeder bus 
route inventory, and that not all areas listed under these alternatives may in- 
clude noise-sensitive land uses. 


Also, since time and budget constraints did not permit measurement of Lan at 
every noise-sensitive location in the study area, many of the neighborhoods 
listed in the table have estimated values of Lg, based on their similarity to one 
or more representative sites which are also indicated in the table. These levels 
are assumed to be the approximate ambient noise levels associated with the 
designated neighborhoods shown in the table and will be used as the basis for 
comparison with predicted noise levels. Because the criteria for noise impact 
are based on the ambient noise level, accurately estimating these levels are a 
critical component of the assessment procedure. 


The overall average Lan for noise-sensitive sites in ambient noise Type I was 
found to be 70 dBA, Type II was 60 dBA, and Type III was 53 dBA. 
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Table III-18 - Inventory of Noise-sensitive Sites within Greenbush Corridor 





Category 

























































































Town Noise-sensitive Locations Land | Ambient nan Lan Rep. Sites 
Alt(s) (dBA) 
Use Type 
Vinton Ave / end of Elm Terrace 2 | Rail 65 L-1 
near Braintree Wye 
Myrtle St / Middle St bridge area 2 lI Rail 54 - 60 L-1, S-1 
BRAINTREE 
Monatiquot Village 2 lI Rail 54 S-1 
Condominiums 
Front St and Allen St between 2 I] Rail 62 L-2 
EAST Commercial St and Shaw St 
BRAINTREE | Windjammer Cove Apartments 2 lI Rail 56 S-2 
Commercial St / Ledgehill Rd, 2 | Rail 65 - 70 S-2 
east of Weymouth Landing Sta. 
New homes on Biscayne betw 2 lI Rail 55 L-3 
Mill Cove and Weymouth Fore 
WEYMOUTH [River 
Green St between Rt 3A and 2 I] Fdr Bus 58 S-4 
Church St 
Church St between Green St and 2/3 I] Fdr Bus 58 S-4 
Commercial St 
Church St Apts / First Church of 2/3 III Rail 58 S-4 
Weymouth, Adams Circle 
East St between Green St and 2 I] Rail 58 L-14 
Unicorn Ave 
WEYMOUTH | Endicott St / Drew Ave 2 lI Rail 52 S-5 
HEIGHTS 
East St grade crossing 2 lI Rail 58 L-14 
Commercial St between Church 2 | Fdr Bus 70 S-3 
Sst and E. Weymouth Sta. 
West of E. Weymouth Sta site, 2/3 lI Rail 54 S-6 
EAST Pingree School 
WEYMOUTH | Commercial St between Wey. 2 | Rail 69 S-8 
Back River and Hingham line Fdr Bus 
Fort Hill St - Weymouth line to 2 | Rail 69 S-8 
South Shore Country Club Fdr Bus 
Fort Hill St / South St to Torrent 2/3 I] Rail 59 L-11 
Crossing 
North St / South St to Hersey St 2 lI Rail 61-65 L-8, L-9 
HINGHAM crossing 
North St / South St between 2 I] Rail 61 L-10 
Hersey and Hingham Square 
North St east of Hingham Square 2 I] Rail 56-60 | L-13,L-15 
to Water St 
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Table III-18 - Inventory of Noise-sensitive Sites within Greenbush Corridor 










































































Category ; 
a Transit 
Town Noise-sensitive Locations Land | Ambient : Rep. Sites 
Alt(s) (dBA) 
Use Type 
Eldredge Ct / Green St 2 III Rail 57 L-12 
Glastonbury Abbey, Hull St Vp lI Rail 58 S-7 
crossing Comm Bus 
Fdr Bus 
East St to Cohasset line 2 I] Rail 63 L-4 
Rt 228 historic district south of 2 | Comm Bus 69 S-12 
Cole Corner Fdr Bus 
HINGHAM Cole Corner - near intersection 2 | Comm Bus 74 S-10 
Fdr Bus 
Leavitt St near Public Library 2/3 lI Comm Bus 56 S-11 
Justice Cushing Way between 2 II Fdr Bus 58 S-7 
Hingham Square and Rt 228 
Main St / Lincoln St through 2 I] Fdr Bus 59 L-13 
Hingham Square 
North Main St - Cohasset Station 2 lI Rail 63 L-4 
area, Woodside Cemetery 
North Main St east of King St 2 I] Rail 63 L-4 
grade crossing 
Osgood School 3 I] Rail 55 L-16 
Ripley Rd / Smith PI 2 lI Rail 55 L-16 
COHASSET 
Depot Square - Pleasant St 2 lI Rail 53 S-15 
Spring St / Cushing Rd grade 2 lI Rail 57 S-16 
crossing, Pond St 
South Main St - Cohasset Golf 2 I] Comm Bus 63 L-4 
Club to Scituate line Fdr Bus 
Hull St (Rt 228) to Nantasket Pier 2 lI Fdr Bus 65 S-13 
North Scituate station site area 2/3 I] Rail 61 S-17 
Wade St/ Gridley Bryant Rd / 2 lI Rail 53 - 55 L-17 
Carla Way 
Hollet St grade crossing 2 lI Rail 54 L-5 
ITUATE 
eee Capt. Pierce Rd / Lawson Rd / 2 lI Rail 54 L-5 
Curtis Rd, Egypt Park-and-Ride Comm Bus 
Old Colony Way 2 III Rail 54 L-5 
Kane Dr east of Beaver Dam Rd 2 lI Rail 53 L-6 
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Table III-18 - Inventory of Noise-sensitive Sites within Greenbush Corridor 





Category 

































































Town Noise-sensitive Locations Land | Ambient Transit Lan Rep. Sites 
Alt(s) (dBA) 
Use Type 
Wheeler Park elderly apartment 2 lI Rail 53 L-6 
complex 
Drew PI / Ford Pl, Greenbush 2 lI Rail 57 S-19 
Station site area 
Stockbridge Rd grade crossing 2 I] Rail 59 S-18 
(alt. align) 
James Landing condominiums - 2 lI Rail 54 L-7 
alt. terminal, layover facility area (alt. align) 
SCITUATE | Country Way, between Cohasset 2 1 Comm Bus 63 L-4 
line and Capt. Pierce Rd Fdr Bus 
Country Way, between Capt. 2 I] Fdr Bus 63 L-4 
Plerce and Greenbush Park-and- 
Ride 
Branch St / First Parish Rd / 2/3 I] Comm Bus 63 L-4 
Common St to Stockbridge Rd 
Stockbridge Rd - Common St to 2 I] Comm Bus 59 S-18 
Greenbush Park-and-Ride 
Rt 123 historic district, between 2/3 I] Comm Bus 63 S-21 
Rt 53 and Greenbush 
Rt 53 between Rt 228 and Rt 123 2/3 | Comm Bus 70 S-22 
NORWELL 
Rt 228 between Rockland Park- 2 | Comm Bus 69 S-12 
and-Ride and Accord (Hingham Fdr Bus 
line) 
Rt 3A south of Rt 123 2 I] Rail 61 S-20 
MARSHFIELD Comm Bus 
Fdr Bus 
Nantasket Ave north of 2 II Fdr Bus 60 S-14 
HULL Nantasket Beach 
Village area - Hull Public Library, 2/3 I] Fdr Bus 60 S-14 
Main St / Highland St 
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Vibration is a major concern regarding the effects of a transportation project 
on the surrounding community. In East Braintree, there is a short section of 
the existing railroad track where freight trains operate daily from the Fore 
River Shipyard; otherwise, there are no other significant sources of existing 
ground-borne vibration. 


The predominant vibra- 
tion-sensitive land uses in 
the corridor are residen- 
tial. Additional sensitive 
receptors include schools, 
churches and other insti- 
tutional buildings. To 
document the existing 
vibration environment in 
these areas, field meas- 





urements were carried out Src eee 
a ee pea greg a 
at representative loca- Sh ae te 


tions 1n the study area. Freight trains provide daily service to Fore 
This section describes the River Shipyard. 


estimated vibration propa- 
gation conditions near the 
proposed transportation corridors for the Greenbush alternatives. 


Vibration Descriptors. Vibration is described as the fluctuating motion of 
the ground or of an individual building and is often a cause for concern for 
nearby neighbors of a transit system, especially when the system operates 
within a subway structure. Vibration is less of a concern for at-grade tracked 
systems such as the proposed Greenbush Line. Nevertheless, the steel train 
wheels rolling on steel rails generate vibrational energy that is transmitted 
through the track support structure and the ground into the foundations of ad- 
jacent buildings. The amount of energy that 1s transmitted 1s strongly depend- 
ent on factors such as how smooth the wheels and rails, the track support sys- 
tem, and the type of vehicle suspension system. Although to a lesser extent, 
similar effects may result from bus tires encountering road surface defects 
such as potholes. 


Vibration waves propagate from the building foundation throughout the build- 
ing structure, setting it into a slight motion which, although not visible, can 
often be felt by building occupants. Two effects of this motion, perceptible 
vibration or shaking and a vibration-induced “rumbling” noise, can be annoy- 
ing to occupants of the buildings. People tend to be annoyed when vibrations 
of buildings caused by an outside source are in excess of the threshold of hu- 
man perception by 10 decibels or less and/or when they hear the low- 
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frequency rumbling noise inside a building caused by structure-borne vibra- 
tions. The former is referred to as ground-borne vibration and the latter as 
ground-borne noise. 


When motion is felt by occupants of buildings, concerns are sometimes raised 
about the structural integrity of the building, even though in most cases these 
vibrations are substantially lower than those caused by normal interior activi- 
ties such as door closings, people's footsteps or machinery operations. Vibra- 
tion levels from transportation operations rarely cause damage, although they 
can sometimes interfere with vibration-sensitive activities. In extreme cases, 
construction activities 
such as blasting or 
pile driving can create 
high vibration levels 
in nearby buildings 
that approach the 
threshold of damage 
for certain types of 
construction. Criteria 
for the onset of each 
of the foregoing ef- 
fects are described in 
below. 





Because vibrations are The Pingree School in Weymouth 


oscillatory motions, 

there is no net movement of the vibrating element. Consequently, the average 
of any of the descriptors of the motion (displacement, velocity or acceleration) 
is zero. Thus, the effects of ground-borne vibration-are expressed in terms of 
the root mean square (RMS) vibration velocitylevel” in decibels for assessing 
human annoyance and peak particle velocity~ (PPV) in inches per second for 
assessing damage. Velocity is used more often over displacement or accelera- 
tion since human response to vibration roughly corresponds to a constant ve- 
locity level over all frequencies. Ground-borne noise is expressed in terms of 
A-weighted sound levels inside the building, just as in outdoor airborne sound. 


10The RMS velocity is an average, “smoothed” amplitude of the vibration velocity signal, or 
mathematically, the square root of the mean of the squared instantaneous amplitudes. The 
RMS level in decibels is defined as: L, = 20 logo (V/Vyer) where v is the measured RMS vibra- 
tion velocity in inches per second, and V,.s is the accepted reference level, 10° inch/sec (or | 
uin./sec.) in the USA. 


''PPV is defined as the maximum instantaneous positive or negative peak of the vibratory 
motion. PPV is often used in monitoring blasting vibration since it is related to the stresses 
experienced by building components. Although PPV is appropriate for evaluating potential 
for building damage, it is less suitable for evaluating human response, which is better related 
to the RMS level. 
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Identification of Vibration-Sensitive Sites. Following is a list of vibration- 
sensitive land uses to which the vibration impact criteria apply. These catego- 
ries are used to identify areas that would be sensitive to vibrations from opera- 
tions along the alignment of the rail alternative. 


» Vibration Category 1: High Sensitivity - Buildings where low 
ambient vibration is essential for the operations within the build- 
ing, but which may be well below levels associated with human 
annoyance. 


» Vibration Category 2: Residential - All buildings where people 
sleep, such as residences, hotels and hospitals. 


» Vibration Category 3: Institutional - Schools, offices and other 
institutions that do not have vibration-sensitive equipment, but still 
have the potential for daytime activity interference. 


Propagation of vibration from its source to nearby receivers depends on such 
geological factors as soil type and depth of bedrock below the surface. Loca- 
tions where normal vibration propagation is expected are those where the bed- 
rock is more than 30 feet below the surface. Locations of efficient vibration 
propagation are where shallow rock occurs, or where conditions such as satu- 
rated, clay-like soil are likely to readily transmit vibrations. A common effect 
of both of these conditions is a concentrating of vibration energy near the 
ground surface that can result in vibration problems at greater distances from 
the source of vibration than normal. 


An extensive soil boring program to obtain geotechnical data for the Green- 
bush corridor was carried out by Sverdrup geotechnical staff. The data were 
used to select sites to measure ground vibration propagation characteristics to 
determine the transfer functions of the various ground conditions. This proce- 
dure is described in the following section. 


Vibration Measurements 


Vibration measurements were conducted at representative sites along the cor- 
ridor in order to estimate the properties of the soil for transmitting vibrations 
from trains to nearby buildings. 


Vibration Propagation Measurements. Vibration propagation tests were 
performed at twelve (12) sites representing the range of soil conditions and 
vibration-sensitive sites. These sites, labeled V1 through V12, are listed in 
Table IlI-19, “Vibration Propagation Measurement Locations,” with site loca- 
tion and measurement date information for each test site. 
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At each site, the test consisted of dropping a weight instrumented to a force 
transducer on the ground and measuring the relationship between the force 
created by the dropped weight and the resulting vibration pulses measured at 
various distances from the weight. These pulses were detected and recorded 
through the use of vibration pick-ups (accelerometers) affixed to the ground at 
increasing perpendicular distances from the position of the source (1.e., the 
dropped weight). 


The quantity used to characterize vibration propagation is known as transfer 
mobility. The raw field data obtained are in the form of point source transfer 
mobility as functions of both frequency and distance from the source. Post- 
processing software is used to numerically integrate the data to estimate the 
line source transfer mobility (to approximate the effect of a passing train) for 
each frequency band as a function of distance for each site. The line source 
transfer mobility represents the ground’s response to a linear vibration source 
at increasing distances from the source. These data are “smoothed” to gener- 
ate curves representing the attenuation of transfer mobility with distance. 


Table III-19 - Vibration Propagation Measurement Locations 


Site No. 


Vi 


V2 


V3 


V4 


V5 


V6 


V7 


V8 


V9 


V10 


Vii 


V12 


Site Location Date of Measurement 
Braintree: across from Front St. (former station platform) June 1993 
Weymouth: First Church of Weymouth parking lot, off Church St June 1993 
Hingham: Hull St crossing near Cohasset border June 1993 
Hingham: Hull St crossing near Cohasset border (adjacent to V3) June 1993 
Cohasset: Osgood School parking lot June 1993 
Scituate: Gannett St and Country Way, parking lot east of mini-mall June 1993 
Scituate: Old Colony Way and Jackson St June 1993 
Hingham: South Shore Country Club December 1991 
Hingham: Station St, parking lot west of Water St December 1991 
Hingham: Eldredge Ct crossing December 1991 
Hingham: South St and Hersey St, park off Short South St December 1991 
Hingham: Central St and South St, parking lot next to hardware store December 1991 
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Finally, given an assumed vibration input or force density for the source, 1.e. 
the train, the resulting vibration from the source at given distances can be 
mathematically predicted. 


Both line source transfer mobility and actual train vibration data gathered at a 
reference site where trains are already operating with comparable consist, 
speed and track conditions are used to estimate the force density. With these 
pieces of information we can (1) characterize the general efficiency of ground 
vibration propagation at representative sites, as well as (2) estimate future pro- 
jected vibration levels caused by trains on a site-specific basis. The results 
and details associated with the latter objective are given in Chapter V of the 
FEIR. 


There is a wide variation in how the ground responds to a vibration source, 
both in terms of frequency response and overall magnitude, depending on the 
localized geology and soil conditions. In general, wetland areas with silty 
soils have a high-frequency response but attenuate vibrations rapidly with dis- 
tance. Areas with shallow rock or shallow, stiff soil have a high, narrow peak 
in the high frequencies, which may result in high vibration levels relatively 
close to the track. Areas with sandy soil or deep rock have an increased low- 
frequency response and vibrations tend to attenuate more slowly with distance. 


An extensive soil boring program provided geotechnical data for the Green- 
bush corridor. With this information, the twelve vibration propagation sites 
were matched to soil conditions as follows: 


Site Soil Type 

Vi wetlands, soil and clay with silt 
V2 silty sand, gravel (not used) 

V3, V4 shallow rock, shallow stiff soil 
V5, V6, V7 deep rock, sand-gravel-clay mix 
V8, V9, V10, V11, V12 sand 


Notes: Data from site V2 was not used for the vibration analysis because the geo- 
technical analysis indicated that this soil type is not found anywhere along the 
Greenbush corridor. 
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Train Vibration Measurements. Train vibration measurements were per- 
formed for the vibration analysis of at-grade and tunnel alignments. Table II]I- 
20, “Train Vibration Measurement Locations,” is a summary of the measure- 
ment locations and dates. In November 1997 and April 1998, measurements 
were made at five representative locations along the Main, Middleborough, 
and Plymouth commuter rail lines where ballast mats had been installed.!7[]° 
At each site, measurements were made off the track along sections where a 
ballast mat had been installed and simultaneously at adjacent sections of nor- 
mal track where no ballast mat was present. The results of the vibration 
measurements performed off the ballast mats were used to verify predicted 
vibration levels along those at-grade alignments. Further in the analysis, vi- 
bration measurements made on the ballast mats were used to evaluate mitiga- 
tion measures. 


Table II-20 - Train Vibration Measurement Locations 


Site No. Site Location Commuter Line Date of Alignment 
Measurement Type 
Mary Ellen McCormack Housing Main November 1997 At-grade 
Development 
Grove Street, Kingston Plymouth April 1998 At-grade 
Wall Street, Bridgewater Middleborough April 1998 At-grade 
Oak Street, Bridgewater Middleborough April 1998 At-grade 
Union Street, E. Bridgewater Middleborough April 1998 At-grade 
Kingston Tunnel, Kingston Kingston June 2000 Tunnel 


As part of the vibration analysis for the Hingham Square underpass that has 
been proposed for the Greenbush line restoration, train vibration measure- 
ments.were made at the Route 3/Route 3A tunnel in Kingston, Massachu- 
setts. The Kingston tunnel was chosen because the tunnel structure is very 
similar to the one proposed for Hingham. In particular, the tunnel construc- 


12”Qld Colony Railroad Noise and Vibration Measurements at Mary Ellen McCormack Hous- 
ing Development’, Memorandum from Herbert Singleton, Chris Bajdek, and David Towers to 
Robert Frascella, January 8, 1998. 


«Summary of OCRR Commuter Rail Vibration Measurements”, Memorandum from Laura 
Chan and Herbert Singleton to Mohammad E]l-Shrafi, March 27, 2000. 


«Kingston Tunnel Vibration Measurements’, Memorandum from Herbert Singleton to Mo- 
hammad E]-Shrafi, October 25, 2000. 
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tion, train operations, and soil types are comparable. Vibration alongside the 
Kingston tunnel are expected to be similar to wayside vibration in the 
Hingham Square area near the underpass structure. 


WATERWAYS 


The Greenbush Study Area passes through two of the Commonwealth’s wa- 
tersheds. These are the Weymouth & Weir Rivers sub-watershed of the Bos- 
ton Harbor Drainage Basin and the North & South Rivers sub-watershed of 
the South Coastal Drainage Basin. There are numerous coastal waterways in 
the Greenbush Line corridor. Waterways generally flow to the north and to 
the east perpendicular to the coastline. The Monatiquot River, Weymouth 
Fore River, Weymouth Back River, Weir River, and the North River, along 
with their numerous tributaries, constitute the major river systems in the corri- 
dor (see Appendix E, Figures 1A-G, Wetlands and Waterways). 


The Monatiquot River in Braintree, Weymouth Fore River, Smelt Brook and 
Herring Brook in Weymouth, Fresh River, Town Brook, and Weir River in 
Hingham, Bound Brook in Scituate, and Herring River in Scituate are listed by 
the state as fish runs. These waterways are the pathways by which anadro- 
mous fish such as herring travel upstream from the sea to breed. 


The Public Waterfront Act, Chapter 91, is a state statute which regulates and 
requires licensing of activities in public waters to protect the rights of the pub- 
lic. Public rights in- : , 

clude navigation, fish- 
ing, and fowling 
(hunting waterfowl). 
This licensing pro- 
gram ensures that wa- 
terfront structures are 
safe and do not inter- 
fere with those rights 
mentioned above. All 
work within former 
filled tidelands will 
require review with 
the Massachusetts Department of Environmental Protection in the context of 
the applicability of Chapter 91. 





Dredging and fill in waterways is regulated by Sections 404 and 401 of the 
federal Clean Water Act. Land under water bodies and waterways is also in- 
cluded in the classification of wetlands and regulated under the Massachusetts 
Wetlands Protection Act as discussed in the following section, “Wetlands”. 
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WETLANDS 


Wetlands are those areas occurring between upland and aquatic areas where 
water is the primary factor controlling the environment. There are a large va- 
riety of wetland types within the corridor. These range from salt marshes to 
red maple swamps. Wetlands are protected under federal, state, and local laws 
and regulations because they contribute to water supplies, attenuate pollution, 
prevent flooding and storm damage, and provide a habitat for fish, shellfish, 
and wildlife. 


Under Executive Order 11990 of May 24, 1977, the protection of wetlands 
was established as a national policy. Federal agencies were mandated to avoid 
direct or indirect support of new construction in wetlands whenever a practi- 
cable alternative exists. The federal Clean Water Act of 1977 has given the 
United States Army Corps of Engineers extensive responsibilities in the pro- 
tection of wetlands. Under Section 404, a permit must be obtained from the 
Corps for the discharge of dredged or fill material into wetlands. In addition, 
compliance with Section 401 Water Quality Standards will be sought from the 
Massachusetts Department of Environmental Protection through their Water 
Quality Certificate program. 


At the state level, the alteration of wetlands is regulated by the Massachusetts 
Department of Environmental Protection under the Massachusetts Wetlands 
Protection Act (310 CMR 10.00). The Act empowers local conservation 
commissions to conduct a review of wetlands resources. This review occurs 
upon submission of a Notice of Intent by the proponent; a document detailing 
proposed work within 100 feet of a wetlands resource. The conservation 
commission may then issue or deny an Order of Conditions governing the 
work. Wetland resources as defined by the state Wetlands Protection Act in- 
clude not only those areas traditionally considered as wetlands, such as 
marshes and swamps, but also waterbodies, river banks, and areas that have 
vegetation characteristic of wetlands. In addition, the River Protection Act, 
passed in 1996, defines riverfront areas as a resource protected under the Mas- 
sachusetts Wetlands Protection Act. The Greenbush project, having filed a 
Draft Environmental Impact Statement prior to November of 1996, is exempt 
from the Rivers Protection Act. 


At the local level, certain communities have local wetlands protection bylaws. 
In her certificate of December 23, 1992 requiring an SDEIR for the Transpor- 
tation Improvements in the Greenbush Line corridor, the Secretary of Envi- 
ronmental Affairs requested that the MBTA should “make all feasible at- 
tempts to comply with these requirements.” 


Appendix E, Figures 1A-G, Wetlands and Waterways, indicates major wet- 


land resources that lie in the vicinity of the activity areas associated with the 
alternatives. 
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Description of Study Area Wetlands. The park-and-ride lots are the com- 
ponent of the TSM-commuter bus alternative which may impact wetland re- 
sources. The commuter boat terminals are actually within water bodies but are 
in developed areas where few natural wetlands remain. The facilities associ- 
ated with the commuter rail alternatives are located in many instances adjacent 
to wetland resources. 


In Braintree, the railroad right-of-way crosses the Monatiquot River in three 
places (see Appendix E, Figure 1A). The first crossing occurs near River 
Street to the south of the Braintree Wye; the area surrounding the river is 
highly urbanized and few unaltered wetlands remain. Approximately 3,000 
feet further along to the east, the railroad right-of-way crosses the Monatiquot 
River again near Commercial Street; a palustrine emergent & shrub scrub bor- 
dering vegetated wetland, located on the north side of the tracks. The third 
crossing of the Monatiquot River occurs near Allen Street; the areas on either 
side of the river are highly urbanized, and few undisturbed wetlands associ- 
ated with the river remain. 


In the Weymouth Landing area, the Greenbush Line passes over the Smelt 
Brook which is 1n an existing culvert. Smelt Brook, which 1s tidal at this 
point, joins with the Fore River, which then flows to the northeast. The south- 
ern bank of the Fore River at this point is highly urbanized with residential 
areas and a marina. Some marshes, and other small wetlands are located on 
the south bank. 


In a cut section, near the Commercial Street grade crossings in Weymouth 
Landing, failed track side drainage ditches have led to water ponding on the 
trackbed. Due to the dominance of wetland vegetation growing within these 
ponded areas, this location is classified as a federally jurisdictional palustrine 
emergent shrub scrub wetland resource. 


ro ea ha, et RN 


The railroad right-of- 
way crosses a brook 
connected to Cran- 
berry Pond. Areas to 
the north of this 
crossing are coastal 
wetlands. Marsh ar- 
eas heavily invaded 
by common reed 
(Phragmites aus- 
tralis) are located a 
quarter mile to the 
south and to the north. 


The river 1s tidally Wetlands on right-of-way, Cohasset 
influenced at this cross- 
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ing and the banks here consist of rip rap and concrete. In a cut section, near the 
Idlewell Street overpass, failed track side drainage ditches have led to water 
ponding on the trackbed. Due to the dominance of wetland vegetation grow- 
ing within these ponded areas, this location 1s classified as a federally jurisdic- 
tional palustrine emergent/shrub scrub wetland resource. 


In the Weymouth Heights area, the railroad right-of-way crosses a tributary to 
Mill Cove and the Weymouth Fore River. The tributary parallels the railroad 
right-of-way on the north side before the crossing and the south side after the 
crossing. Salt marsh borders the right-of way to the north and south. 


Between Green Street and Unicorn Avenue grade crossing, the right-of-way 1s 
again in a cut section (see Appendix E, Figure 1B). Trackside ditches 
havefailed here due to lack of maintenance. Due to the dominance of wetland 
vegetation growing within these ponded areas, this location 1s classified as a 
federally jurisdictional palustrine emergent/shrub scrub wetland resource. 


In the East Weymouth area, the railroad right-of-way passes over the Wey- 
mouth Back River. Associated with the waterway, to the north of the right-of- 
way, iS an extensive salt marsh consisting of marsh grasses. The river (Herring 
Brook) on the south side of the right-of-way is contained in a concrete lined 
channel. 


In West Hingham, the Fresh River runs under and briefly parallel to the rail- 
road right-of-way. Bear Swamp, a forested wetland, borders the south side of 
the railroad right-of-way in the area of Fort Hill Cemetery. In the Hingham 
Square area, the Town Brook parallels and is culverted under the railroad 
right-of-way five times. The Brook is within a culvert for most of its length 
through the Hingham Square area. The railroad right-of-way passes over the 
culvert to Home Meadows and runs adjacent to the Home Meadows tidal 
marshes. (see Appendix E, Figure IC). On the east side of Hingham, after 
passing under Route 3A, the railroad right-of-way runs through a wetland 
area. The former railbed drainage system in the area is poor and wetland 
vegetation extends onto parts of the right of way. There are areas of forested 
wetland on both sides of the railroad right-of-way farther to the east in the area 
near the proposed Nantasket Junction Station off Summer Street. The railroad 
right-of-way crosses the Weir River and Turkey Hill Run in eastern Hingham. 
These waterways are bordered by sections of red maple swamp typical of pal- 
ustrine forested systems in the region. 


In Cohasset, the Cohasset Station 1s adjacent to the Great Swamp wetlands. 
(see Appendix E, Figure 1D). Two small areas defined as Isolated Land Sub- 
ject to Flooding also exist here. To the east of the station site, forested wet- 
lands continue to border the former railroad right-of-way. Sanctuary Pond is 
located to the south of the railroad right-of-way. The James Brook flows from 
Sanctuary Pond, runs parallel to the right-of-way and crosses under the right- 
of-way at three locations. The railroad right-of-way crosses a tributary to the 
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James Brook associated with the Ellms Meadow wetlands and a tributary to 
The Gulf. To the east of Beechwood Street, an intermittent stream has been 
diverted from it’s natural channel onto the former track bed due to build up of 
silt and debris within existing trackside resources. The southern portion of 
this resource is vegetated with hydrophytic shrubs and herbaceous vegetation. 


In North Scituate, the railroad right-of-way crosses Bound Brook, which flows 
into Hunters Pond (seeAppendix E, Figure LE). This is near the location of the 
North Scituate station. Passing through North Scituate, the railroad right-of- 
way passes through wetlands adjacent to the southern extension of the Mus- 
quashcut Brook. The bordering wetland here consists of tidal marshland. The 
brook parallels the right-of-way for approximately 800 feet before it passes 
under in a culvert. 


On the south side of Scituate, the railroad right-of-way enters the Satuit Brook 
watershed. (see Appendix E, Figure 1F). Red maple swamps and other wet- 
lands border the railroad right-of-way on both sides. South of Beaver Dam 
Road, the railroad right-of-way runs through the Brushy Hill wetland which 1s 
primarily a palustrine forested wetland (see Appendix E, Figure 1G). 


In the Greenbush area of Scituate, the Greenbush layover facility Option A is 
located adjacent to a large salt marsh system associated with First Herring 
Brook and the North River. A portion of the proposed layover site includes 
disturbed emergent wetlands growing in brackish water with a hydrologic con- 
nection to the marsh. 


Appendix E, Figure 1E, (Wetlands and Waterways) show locations where the 
proximity of activity areas associated with each of the alternatives to major 
wetland resource areas would likely require a Notice of Intent under the provi- 
sions of the Wetlands Protection Act. 


WATER SUPPLY RESOURCES 


Many of the communities within the Greenbush Line corridor rely on local 
groundwater and surface water resources for their public water supply. To 
identify public water supply resources within the corridor, the Water Sources 
Overlay information prepared by the Massachusetts Department of Environ- 
mental Protection, Office of Planning and Program Management, was used. 
Public water supplies within the corridor are listed in Table III-21, “Greenbush 
Line Corridor Public Water Supplies.” 
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Table III-21 - Greenbush Line Corridor Public Water Supplies 


Town 


Weymouth 


Hingham 


Cohasset 


Scituate 


ITT-58 


Identification # 


3336000-01S 
3336000-02S 


3336000-02G 


3336000-01G 


3336000-5G 


3336000-04G 


3336000-03G 
3131000-01S 
3131000-02S 
3131000-01G 


3131000-04G 


3131000-02G105G 


3131000-07G 
3131000-03G 
3065000-01S 
3065000-02S 
3065000-01G 
3065000-03G 
3065000-02G 
4264000-05G 
4264000-11G 


no designation 
4264000-03G 
4264000-02G 
4264000-01G 
4264000-01S 
4264000-04G 


4264000-06G 


Source Type 


Surface Water 


Surface Water 


Groundwater 


Groundwater 


Groundwater 


Groundwater 


Groundwater 
Surface Water 
Surface Water 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Surface Water 
Surface Water 
Groundwater 
Groundwater 
Groundwater 
Groundwater 


Groundwater 


Groundwater 


Surface water 


Groundwater 


Groundwater 


Surface Water 


Groundwater 


Groundwater 


Name 
Weymouth Great Pond 


Whitman's Pond 


Accord Pond 


Aaron River Reservoir 
Lily Pond 

Sohier Street 

Ellms Meadows 


Sohier Street 


Dolan wellfield site (to 
be developed) 


Tack Factory Pond 


Old Oaken Bucket 
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Table III-21 - Greenbush Line Corridor Public Water Supplies- continued - 


Town Identification # Source Type Name 
Norwell 4219000-04G Groundwater - 
4219000-07G Groundwater - 
4219000-03G105G Groundwater - 
4219000-02G Groundwater - 
4219000-08G Groundwater - 
4219000-01G Groundwater - 
4219000-09G Groundwater - 
4219000-06G Groundwater - 
Marshfield 4171000-01G Groundwater - 
4171000-14G Groundwater - 
Duxbury 4082000-01G Groundwater - 
4082000-09G Groundwater - 


Source: Massachusetts Department of Environmental Protection, Office of Planning and Pro- 
gram Management. 


The principal water supply resources in the corridor are public water supply 
wells and surface reservoirs. For consideration of protection, wells are sur- 
rounded by a protective radius, Zone I, from 
which they are considered to draw water, 
and an area of pumping under severe condi- 
tions, Zone II. If not defined through hydro- 
logical study, Zone I is assumed to be a cir- 
cle of 400 foot radius around the well and 
Zone II is assumed to be a circle of one-half 
mile radius around the well. Many of the 
towns have enacted watershed protection 
regulations in areas around surface reser- 
voirs. Appendix E, Figures 1 A-G, Wet- 
lands and Waterways, shows those elements 
of the alternatives that will lie within either a 
half mile radius or a designated zone of con- 
tribution of any of the public water supply 
resources in the corridor. 





Weir River, Hingham 


Cohasset is seeking to reactivate the Sohier 
Street well and has requested that the Massa- 
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chusetts Department of Environmental Protection approve the upgrade of the 
Sohier Street well from its current designation of Emergency status to Active 
Status. 


FLOODPLAINS 


Under Executive Order 11988 of May 24, 1977, “Floodplain Management’, 
federal agencies are directed to avoid conducting, allowing, or supporting ac- 
tions in a floodplain unless there are no practicable alternative locations. As 
part of the National Flood Insurance Program, flood prone lands have been 
defined as areas that would be inundated as a result of a 100-year storm. 
These floodplain areas are shown on maps produced by the Federal Emer- 
gency Management Agency (FEMA). The extent of these flood prone areas 
serves as a definition of the floodplain. There are numerous locations where 
the activity areas associated with the alternatives interact with floodplains. 
These occur mainly in the coastal areas or at major waterway crossings (Refer 
to Appendix E, Figures 7A-G). 


The routing of the commuter buses or feeder buses to the commuter boat ter- 
minals through floodplains can be flexible and is not considered impacting. 
None of the three proposed commuter bus park-and-ride lots 1s located in 
floodplains. In Hingham, the Hingham Shipyard, encompassing the commuter 
boat terminal, lies entirely within a coastal area. In Hull, the Nantasket Pier 1s 
within an extensive area of coastal floodplain which covers that part of the 
town. 


In East Braintree, the railroad right-of-way is intertwined with the Monatiquot 
River. The right-of-way crosses above the Monatiquot River and its flood- 
plain at three bridges (Refer to Appendix E, Figure 7A). At these bridge 
crossings the floodplain is very constricted. These bridge crossings are near 
Commercial Street. The railroad right-of-way is above the floodplain over its 
entire length through East Braintree. 


In Weymouth, the railroad right-of-way crosses the floodplain of the Wey- 
mouth Fore River on a high embankment and cuts across the Mill Cove and 
the Weymouth Back River/Herring Brook floodplains (refer to Appendix E, 
Figures 7A and 7B). The railroad right-of-way passes over the Mill Cove Inlet 
floodplain at a culvert at which the floodplain width is greatly constricted. 

The railroad right-of-way passes over the Weymouth Back River/Herring 
Brook floodplain on a high embankment. The waterway passes under the em- 
bankment at a major culvert. 


In Hingham, the railroad right-of-way passes through sections of the Town 
Brook floodplain, near the Hingham Harbor and the Home Meadows flood- 
plains, and over the Weir River floodplain. The Turkey Hill Run floodplain is 
crossed by the right-of-way at a constricted area in Hingham (refer to Appen- 
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dix E, Figures 7B and 7C). The railroad right-of-way runs parallel to and over 
the Town Brook and is alternately above and in its floodplain. The railroad 
right-of-way passes over the Weir River floodplain at a bridge at which the 
floodplain width is greatly constricted. 


In Cohasset, the railroad right-of-way passes alongside the James Brook 
floodplain for about half a mile. It also passes by the farthest reach of the Co- 
hasset Cove floodplain. The railroad right-of-way crosses over the floodplain 
of the tributary to The Gulf in an area where it is greatly constricted (refer to 
Appendix E, Figure 7D). 


In Scituate, the railroad right-of-way passes through the floodplain of 
Musquashcut Brook for about a quarter mile. It then runs near the Satuit 
Brook floodplain. 


All five tunnel alternatives are in the Town Brook floodplain in Hingham. 


WILDLIFE HABITATS AND THREATENED AND ENDANGERED SPECIES 


The Greenbush Line corridor contains a range of habitat types from upland 
woodlands to coastal marshes. The range of vegetation and wildlife in the 
area corresponds to this wide range in habitat. In particular, federal and state 
regulations impose requirements on actions which may impact threatened and 
endangered species of plants and animals and their habitat. 


Federal Endangered Species Act of 1973. This Act imposes requirements 
on federal agencies with respect to the protection of endangered or threatened 
species of fish, wildlife, or plants and the habitat of such species that has been 
designated as critical. The United States Fish and Wildlife Service (USFWS) 
and the National Marine Fisheries Service (NMFS) are responsible for admin- 
istering the Act. 


“Endangered Species” are those species listed by the USFWS as in danger of 
extinction and are given special protection. “Threatened Species” are those 
species listed by the (USFWS) as threatened and at risk of becoming endan- 
gered. The USFWS has not reported the existence of any endangered species 
or threatened species in the Greenbush Line corridor. 


Massachusetts Natural Heritage and Endangered Species Program. The 
Commonwealth of Massachusetts endangered species program includes pro- 
tection of the species listed by the U.S. Fish and Wildlife Service plus protec- 
tion of additional classifications of species that are native to Massachusetts. 
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“Endangered Species” are species native to Massachusetts that are docu- 
mented as in danger of extinction within the state and are therefore offered 
special protection under the law. 


“Threatened Species” are species native to Massachusetts that have been 
documented as rare or declining and likely to become endangered. “Species 
of Special Concern” are species native to Massachusetts that have been docu- 
mented as declining statewide or found only in localized populations such that 
they are at risk of becoming threatened or endangered. 


The Massachusetts Natural Heritage and Endangered Species Program 
(NHESP) provided information on the Estimated Habitat for rare, state-listed 
wetlands wildlife in the Greenbush Line corridor. Habitat areas were noted in 
South Braintree, Hingham, Cohasset, Hull and Scituate. The railroad right-of- 
way lies within five of these habitat areas; at the South Shore Country Club 
property, at the Weir River and Turkey Hill Run in Hingham, James Brook in 
Cohasset, and the Walnut Hill/Bound Brook area in Scituate. 


The area of concern near South Shore Country Club extends across the right- 
of-way near South Street (Refer to Appendix E, Figure 3B). The species of 
concern at this location is the spotted turtle (Clemmys guttata). The spotted 
turtle is listed as threatened, and is in decline due to over collecting of the spe- 
cies and draining and filling of swamps. The preferred habitat of this species 
is unpolluted shallow water such as wooded streams, bogs, wet meadows and 
ponds. 


The species occurring at the Weir River in Hingham 1s the Pied-billed Grebe 
(Podilymbus podiceps), waterbirds which prefer to nest in marshes, lakes, 
large ponds and other wetlands (Refer to Appendix E, Figures 3C). The Pied- 
billed Grebe is state-listed as a Threatened Species in Massachusetts due to the 
limited amount of suitable wetland habitat and the small population size of the 
birds. 


The Turkey Hill Run habitat polygon in Hingham and Cohasset is shown on 
Appendix E, Figures 3C and 3D. A meeting with NHESP has been scheduled 
to discuss the specific species habitat at this site. 


The species of concern occurring in James Brook in Cohasset is the spotted 
turtle (Clemmys guttata). This polygon is shown on Appendix E, Figure 3D. 


The Walnut Hill/Bound Brook habitat polygon in Scituate is shown on Figure 
3E. NHESP has provided information (reflected on Appendix E maps) on spe- 
cies habitats at all sites. 


Massachusetts wetlands regulations also call for evaluation of wildlife habitat 
for any project which shall alter habitats within Land Under Water, Inland 


Banks, or Land Subject to Flooding. These habitats are of concern due to the 
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variety of important resource functions that they provide for local wildlife. 
Wildlife resource functions that may be provided by Land Under Water in- 
clude food, shelter, breeding areas, and overwintering for mammals, reptiles 
and amphibians. Inland Banks may provide food, shelter, migratory and 
breeding areas, as well as overwintering areas for mammals and reptiles. 
Food, shelter, migratory and overwintering areas, and breeding grounds for 
birds, mammals and reptiles are the important wildlife functions that may be 
provided by Lands Subject to Flooding. All three types of wildlife habitat 
mentioned above are encountered within the Greenbush Line corridor. 


The Natural Heritage program in Massachusetts also provides information on 
state certified vernal pools. These are resource areas afforded a high degree of 
protection under the Massachusetts Wetlands Protection Act due to the sensi- 
tive nature of wildlife populations that inhabit them. Vernal Pools are con- 
tained basins, depressions, holding water that have no permanent above 
ground outlet. Seven vernal pools adjacent to the right-of-way have been cer- 
tified in the town of Cohasset (Refer to Appendix E, Figures 3D and E). All 
seven are located within areas defined as bordering vegetated wetland. 


THE COASTAL ZONE 


The Massachusetts Coastal Zone was defined in the Massachusetts Coastal 
Zone Management Program of 1978. The purpose of the program is to im- 
prove the administration of activities in the Coastal Zone through the imple- 
mentation of several broad policies which guide goals and priorities within the 
Coastal Zone. The review of projects as they relate to these policies is carried 
out by the Massachusetts Office of Coastal Zone Management. The purpose 
of the program is to improve the administration governing activities in the 
Coastal Zone through implementation of 27 articulated policies, which protect 
the needs, goals and priorities of the Commonwealth in the Coastal Zone. 


The extent of the Coastal Zone is defined by 301 CMR 20.00. All areas on the 
coastal side of the boundary are part of the coastal zone. The coastal zone 
boundary extends down Route 53, Quincy Avenue, in Braintree to the Wey- 
mouth Landing area. The coastal zone boundary then extends along the rail- 
road right-of-way through Weymouth and the west side of Hingham. The 
coastal zone encompasses most of the Weymouth Fore River estuary and the 
Weymouth Back River estuary. In the Hingham Square area the coastal zone 
boundary jogs southward to encompass much of the Home Meadows wet- 
lands. The boundary then follows Route 3A, parallel and to the landward side 
of the railroad right-of-way, through the rest of Hingham and Cohasset, and 
Scituate all the way south to the North River estuary (refer to Appendix E, 
Figures 4A-G). 


The Coastal Zone also includes certain streams used for breeding by anadro- 
mous fish where they extend landward of the Coastal Zone boundary (Refer to 


CHAPTER ITI — POTENTIALLY AFFECTED RESOURCES ITI-63 


MBTA GREENBUSH LINE CORRIDOR FEIR 


III-64 


Figures 4A-G for Anadromous Fish Run locations). These extensions occur at 
Smelt Brook in Weymouth, Herring Brook in Weymouth, Weir River in 
Hingham, Bound Brook in Scituate, and Herring River in Scituate. 


Appendix E, Figures 4A-G shows those areas where portions of the alterna- 
tives lie within the defined Coastal Zone. 


AREAS OF CRITICAL ENVIRONMENTAL CONCERN 


The Areas of Critical Environmental Concern Program was established by the 
Commonwealth of Massachusetts in 1974. This program involves the desig- 
nation of environmental resource areas which are of importance to all Massa- 
chusetts citizens. Areas of Critical Environmental Concern (ACEC) are des- 
ignated by the Massachusetts Secretary of Environmental Affairs in order to 
encourage their protection and preservation. The designation is intended to 
create greater public awareness and appreciation of these resources. Existing 
environmental resource regulatory programs provide for higher performance 
standards for activities proposed in an Area of Critical Environmental Con- 
cern. 


The Inland Area of Critical Environmental Concern Program is administered 
by the Department of Environmental Management of the Executive Office of 
Environmental Affairs. There are no Inland Areas of Critical Environmental 
Concern within the Greenbush Line corridor. 


The Coastal Area of Critical Environmental Concern Program is administered 
by the Massachusetts Office of Coastal Zone Management within the Execu- 
tive Office of Environmental Affairs. The Greenbush Line corridor includes 
two Coastal Areas 
of Critical Envi- 
ronmental Concern. 
These are the Wey- 
mouth Back River 
Area of Critical 
Environmental 
Concern in Wey- 
mouth and Hingham 
and the Weir River 
Area of Critical En- 
vironmental Con- 
cern in Hingham. 





The Weymouth Back River Area of Critical 


The W th Back 
le aca ni Environmental Concern in Weymouth 


River Area of Critical 
Environmental Con- 
cern is a 950-acre 
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area of salt marshes, tidal flats, rivers, streams, and ponds centered around the 
Weymouth Back River (Refer to Appendix E, Figure 4B). It was designated 
as an Area of Critical Environmental Concern in 1982. It provides valuable 
habitat for shellfish, finfish, birds, and other wildlife. It contains areas of his- 
torical interest and provides opportunities for passive recreation. The land- 
forms in the area provide protection from storm and flood damage to the sur- 
rounding developed area. 


The Weir River Area of Critical Environmental Concern is a 900-acre area of 
salt marshes, tidal flats, rivers, streams, and ponds centered around the Weir 
River in Hingham (refer to Appendix E, Figure 4C). It was designated as an 
Area of Critical Environmental Concern in 1986. It provides valuable habitat 
for shellfish, finfish, birds, and other wildlife. The landforms in the area pro- 
vide protection from storm and flood damage to the surrounding developed 
area. 


SCENIC RIVERS 


The Massachusetts Scenic Rivers Program (302 CMR 3.00) is administered by 
the Department of Environmental Management. The goal of the program 1s to 
protect rivers possessing exceptional natural resources by state protective or- 
ders or management plans. 


The North River marshes area in Scituate and Marshfield is part of a Scenic 
and Recreational River Corridor designated under the Massachusetts Scenic 
Rivers Program. The corridor runs along both the North River and parts of 
associated tributaries in the towns of Scituate and Marshfield. It extends up- 
river into Pembroke, Norwell, Hanover, and Hanson. The North River Com- 
mission was established in 1979 as part of the Scenic and Recreational River 
Protective order for the North River. Among the responsibilities of the Com- 
mission are issuing determinations of whether a proposed activity is an al- 
lowed activity, a special permit activity, or a prohibited activity and to grant, 
deny, or attach conditions to special permit applications. 


The North River is also on the Nationwide Inventory of Rivers which lists riv- 
ers that are free flowing and have the initial criteria for designation into the 
National Scenic Rivers Program. This program is jointly administered by the 
National Park Service and the United States Department of Agriculture. 


The Back River between Weymouth and Hingham is designated by those two 


communities as a local Scenic River which is managed by a local plan admin- 
istered by the two towns. 


CHAPTER III — POTENTIALLY AFFECTED RESOURCES ITTI-65 


MBTA GREENBUSH LINE CORRIDOR FEIR 


CULTURAL RESOURCES 


ITI-66 


This section reviews the cultural resources of the Greenbush Line corridor. 
The resources included are parklands and conservation areas, historic re- 
sources, cultural and community facilities, and aesthetic resources. 


PARKLANDS AND CONSERVATION AREAS 


Parklands and conservation areas can exist in many forms. The classification 
can include land that 1s publicly owned or privately owned. It can include 
land that is actively used by the public, land that is unused but protected, or 
even privately-owned land that is managed under some type of conservation 
statute as a park or a conservation area. 


The location of parklands and conservation areas is shown in Appendix E, 
Figures 2A-G, Parks and Conservation Areas. 


HISTORIC RESOURCES 


The Greenbush Corridor has a large and diverse inventory of historical and 
archaeological cultural resources. Many cultural resources in the area meet the 
criteria for eligibility for listing on the National Register of Historic Places 
and therefore are protected as Historic Properties under Section 106 of the Na- 
tional Historic Preservation Act of 1966. This chapter discusses the cultural 
resources in the Greenbush Corridor and the regulatory framework and proc- 
esses for considering effects to significant resources. 


Overview of Cultural Resources. The Greenbush Corridor area was a set- 
tlement area for Native Americans including a Late Woodland Period Native 
American population. Several core areas of prehistoric settlement, particularly 
around the Weymouth Fore and Back Rivers and the North River estuaries 
have been identified. These coastal settlements were likely linked to interior 
core areas of settkement. Many current roadways were once primary and sec- 
ondary trails, running from the coast to the interior or north/south. 


Later period settlement was most likely in the Weir River valley, on the harbor 
islands, and along the First Herring Brook and the North River. No sites have 
been archaeologically documented from the more recent Contact Period in the 
general vicinity of the Greenbush Line corridor, although the environmental 
diversity of the coastal zone would have supported a sizable population. The 
majority of known prehistoric sites in the vicinity of the Greenbush Line cor- 
ridor are predominantly situated adjacent to extensive tidal marshes. 
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Some cultural resources date from the early New England Colonial Period. 
For example, one of America’s oldest mills, the Stedman-Russell- 
Stockbridge-Clapp Mill in Scituate dates to the King Philip’s War. Hingham 
properties include two National Historic Landmarks, the Old Ship Meeting 
House (1680) and the General Benjamin Lincoln House (1667). Both are lo- 
cated in the National Register listed Lincoln Historic District, which includes 
586 contributing properties, many of which date from the Colonial settlement 
and Revolution eras of United States history. 


The present-day Old Colony Greenbush Line corridor was used for passenger 
rail service for more than 100 years. In 1849, the South Shore Railroad began 
commuter service from Braintree to Cohasset, linking with the Old Colony 
Railroad, which operated service between Boston and Plymouth. Later, the 
Greenbush corridor service was extended to Duxbury. In 1877, this service 
became part of the Old Colony system. Stations were located at Braintree, 
East Braintree, Weymouth (Landing), Weymouth Heights (North Weymouth), 
East Weymouth, West Hingham, Hingham (Square), Nantasket Junction (Old 
Colony House), North Cohasset, Black Rock, Cohasset (Village), Beechwood, 
North Scituate, Egypt, Scituate (Station), and Greenbush. Passsenger rail ser- 
vice was an important element in the development of the Greenbush commu- 
nities. Yet, in the late 1950’s, due to poor service and increased use of private 
automobiles, commuter rail ridership declined and was discontinued in 1959. 
Freight service continued on the Greenbush line to the Hingham Shipyard 
branch until 1983. 


Regulations. Several federal and state acts and sets of implementing regula- 
tions provide for protection of cultural resources. For the Greenbush project, 
one federal act and two sets of federal implementing regulations and one state 
law and implementing regulations have guided the identification, evaluation 
and mitigation of impacts to cultural resources. These laws and regulations 
are: the National Historic Preservation Act of 1966 (NHPA), as amended, 16 
U.S.C. 470f (Section 106), and regulations implementing Section 106 issued 
by the Advisory Council and codified at 36 C.F.R. Part 800, as amended (36 
C.F.R. Part 800); and Section 110 (f) of the NHPA; and regulations issued by 
the Corps and codified at 33 C.F.R. Part 325, Appendix C.; and Massachusetts 
General Laws, Chapter 9, Sections 26 et seq. (Massachusetts Historical Com- 
mission Act), and regulations implementing the MHCA at 950 C.M.R. Part 
rae 


National Historic Preservation Act. The National Historic Preservation Act 
of 1966 (NHPA), as amended, created the National Register of Historic Places 
and the Advisory Council on Historic Preservation (Council) and is the 
framework for regulations protecting cultural resources. The Council estab- 
lished what is known as the Section 106 Process in its regulations, Protection 
of Historic Properties, (36 CFR 800.) These regulations provide a mechanism 
for consideration of cultural resources in federal actions that could affect sig- 
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nificant resources (undertakings). Federal agencies involved in an undertaking 
are required to engage the Section 106 process to ensure that effects to cultural 
resources are considered. This includes all properties in or eligible for inclu- 
sion in the National Register of Historic Places. 


Section 106 Process. Section 106 provides a framework for problem solving 
and conflict resolution between the public interest of a federal undertaking and 
the public interest of historic preservation. 


The Section 106 Process requires that the federal agency take the following 
Steps: 


» identify the project’s area of potential effect (APE); 

» identify/evaluate National Register listed or eligible cultural resources 
(historic properties); 

» apply the criteria of effect and adverse effect to properties in the APE; 

» determine if there are adverse effects; and 

» consider measures to avoid, minimize and mitigate adversely affected 
properties. 


These steps are taken in consultation involving the project proponent, the fed- 
eral agency, the State Historic Preservation Officer, local governments, and 
other interested parties. The process also provides the Council an opportunity 
to participate and to comment on the results of the consultation process. The 
Council does not have approval authority over the proposed project, however, 
federal agencies must consider Council comments. Sometimes the process 
culminates in a Memorandum of Agreement or a Programmatic Agreement 
which is signed by the federal agency, the SHPO, the Council, and the project 
proponent, and may also be signed by other consulting parties. 


Section 110(f) of the NHPA requires that federal undertakings plan and im- 
plement measures to minimize harm to National Historic Landmarks from the 
undertaking. The Section 106 consultation includes this consideration. 


Additional Cultural Resource Laws and Regulations. Other laws or regula- 
tions governing Greenbush project cultural resource environmental reviews 
are: 


Massachusetts General Laws Chapter 9, Sections 26-27C as amended by 
Chapter 254 of the Acts of 1988 (950 CMR 71.00), provides for the Massa- 
chusetts Historical Commission (MHC) to maintain a State Register of His- 
toric Places covering all sites on the National Register, local historic districts, 
landmarks designated by local ordinances, and structures and sites subject to 
preservation easements approved by the MHC; and to advise other state agen- 
cies concerning effects to the historic, architectural and archaeological re- 
sources affected by state projects. Any state plans affecting State Register 
properties must be reviewed with the MHC to eliminate, minimize or mitigate 
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any potential adverse effects to properties listed in the State Register of His- 
toric Places. This review is similar to the Section 106 process. Under the 
auspices of MHC, communities may also form town-wide Historical Commis- 
sions to promote conservation of historic resources and may designate local 
historic districts and landmarks. This process assists preservation of unique 
characteristics of buildings and their surroundings, promote their maintenance 
and improvement, and encourage complementary architecture and urban de- 
sign. Hingham has created a Historic District Commission, responsible for 
reviewing proposed changes to the exteriors of buildings in its historic dis- 
tricts. 


As discussed in earlier chapters, the Greenbush project is being conducted in 
compliance with the Massachusetts Environmental Policy Act, Massachusetts 
General Laws Chapter 30, Sections 61 through 62 H (MEPA), which provides 
the framework for state agency decision-making and the development of in- 
formation disclosing environmental impacts and providing for mitigation. 
This law also provides for public agency and public review and comment. 


The Greenbush Section 106 Process. The Greenbush project will require a 
Section 404 wetlands permit from the U.S. Army Corps of Engineers (Corps). 
Therefore, the Corps is the lead federal agency for the project. As such, the 
Corps has managed the Greenbush Section 106 consultation process. The 
Corps has convened twenty consultation meetings. Signatory parties in the 
consultation included the Corps, MBTA, SHPO, and ACHP. Concurring par- 
ties participating in the consultation include authorized representatives of 
Braintree, Weymouth, Hingham, Cohasset, and Scituate. Many other inter- 
ested parties participated in the consultations and were invited to review and 
comment on all materials prepared for the Section 106 process. These inter- 
ested parties include: the Massachusetts Commission on Indian Affairs, the 
Wampanoag Tribal Historic Preservation Officer, the National Trust for His- 
toric Preservation, and local community historical commissions. Interested 
citizens attended and actively participated in the consultations, offering com- 
ments, asking questions, and providing views. 


Definition of Historic Properties. Historic properties are significant dis- 
tricts, buildings, structures, objects and archaeological sites that are listed in or 
eligible for listing in the National Register of Historic Places (National Regis- 
ter). The National Register is the nation’s official list of properties that meet 
specific criteria established by the Department of the Interior. This qualifies 
the property for consideration as part of the Section 106 review process. 


The National Register criteria for evaluating eligibility for National Register 
listing are as follows: 


“The quality of significance in American history, architecture, archaeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 
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objects that possess integrity of location, design, setting, materials, workman- 
ship, feeling, and association and: 


(a) that are associated with events that have made a significant contribution to 
the broad patterns of our history; or (b) that are associated with the lives of 
persons significant in our past; or (c) that embody the distinctive characteris- 
tics of a type, period, or method of construction, or that represent the work of 
a master, or that posses high artistic values, or that represent a significant and 
distinguishable identity whose components may lack individual distinction; or 
(d) that have yielded, or may be likely to yield, information important in pre- 
history or history’ (36 CFR Part 60.4). 


Historic properties may be included in the National Register in the following 
categories: 


» National Historic Landmark (NHL) — an historic property of outstanding 
national significance that the U.S. Secretary of the Interior has designated 
as a National Historic Landmark. 

» National Register Individually-Listed Property (NRI) — an historic property 
of local, state, or national significance that meets the criteria for listing in 
the National Register of Historic Places and has been so designated by the 
Secretary of the Interior through the SHPO. 

» National Register Historic District (NRHD) - an area or district of historic 
properties that meets the criteria for listing in the National Register of His- 
toric Places and has been so designated by the U.S. Secretary of the Inte- 
rior through the SHPO. Properties within districts are assessed as to 
whether or not they contribute to the historic and architectural significance 
of the district. 

» National Register Eligible (NRE) — an individual or district historic prop- 
erty of local, state, or national significance that meets the criteria for list- 
ing in the National Register of Historic Places, but has not yet been so des- 
ignated by the U.S. Secretary of the Interior. 


Development of the Greenbush Area of Potential Effect. The Area of Po- 
tential Effect (APE) is the area within which an undertaking may directly, 1n- 
directly, or cumulatively cause changes that may affect the character or use of 
historic properties or that may affect the characteristics that make the property 
significant and eligible for the National Register of Historic Places. The APE 
broadly includes the areas within which there could be potential to cause di- 
rect, indirect and cumulative effects from various sources from the construc- 
tion and operation of the rail line. 


In developing the Greenbush APE, Corps considered all environmental 1m- 
pacts likely to result from the Greenbush project and considered which impact 
categories had potential to affect cultural resources. Impacts with potential to 
affect cultural resources are: 
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> noise — an audible change that may diminish the significant historic fea- 
tures of the historic property; 

» vibration — a physical change with the potential to diminish the significant 
historic features of the historic property; 

» visual — a change in the setting of an historic property that may diminish 
its significant historic features; 

» traffic — a change in volume or pattern that may have access, noise, visual 
and/or atmospheric implications to other significant historic features of an 
historic property; 

» atmospheric — a physical change in air quality with the potential to damage 
all or part of an historic property or its setting; 

> construction — a physical change with the potential to damage all or part of 
an historic property or its setting; 

» indirect — secondary effects that may occur indirectly as a result of the un- 
dertaking; and 

>» cumulative — the incremental result of the current undertaking when added 
to other, different actions in the past, present, and reasonably foreseesable 
future. 


The aboveground cultural resource APE was drawn to capture all reasonably- 
forseeable project impacts, and to account for worst-case project impacts. Us- 
ing the most recent engineering data and analyses, FTA standards and guide- 
lines, traffic analyses, noise and vibration impacts, and latest plans for station 
sites and the layover facility, the extent of each of the impacts emerged. An 
APE boundary of 400 feet from either side of the center line of the track was 
conservatively established. This boundary was based on projected noise and 
vibration effects, considered to be the most prominent potential adverse effect 
on historic properties. To be conservative, this boundary was extended 25 
feet beyond the maximum recommended screening area for noise and vibra- 
tion as set by FTA standards. This base APE was then expanded if considera- 
tion of other potential impacts, such as visual, traffic and construction would 
produce impacts beyond the base APE. The APE was also expanded to con- 
servatively capture worst-case project impacts. For example, the APE in- 
cluded projected impacts from train hornblowing, though hornblowing will 
not be a project impact due to the project’s design and MBTA commitment to 
avoid hornblowing except in emergency. Finally, to account for possible im- 
pacts to National Register-listed or eligible historic districts, in instances in 
which actual impacts might create effects in a portion of such historic dis- 
tricts, the APE was expanded to include the entire NRE-listed or eligible his- 
toric district. 


The APE for belowground resources included all areas of ground disruption. 


This included station sites, right-of-way, layover sites, and locations for plant- 
ings and noise barrier walls. 
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Identification 

of Historic 
Properties. 
Extensive cul- 
tural resource 
surveys were 
conducted in the 
Greenbush 
communities to 
identify above- 
ground and 
belowground 
historic proper- 
ties. This in- 
volved the iden- 
tification of all 
historic properties 
included or eligi- 
ble for inclusion in the National Register of Historic Places (Register) that are 
within the project’s area of potential effect (APE). 
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Greenbush Historic District, Scituate 


The surveys conducted of aboveground architectural resources for the Green- 
bush Line project identified a total of 2,768 properties 50 years old or older. 
All aboveground historic resources inventories were evaluated using the Na- 
tional Register of Historic Places evaluation criteria. The total historic archi- 
tectural properties identified within the APE consisted of 2 listed and 32 eligi- 
ble historic districts and 9 listed and 231 eligible individual properties (206 
inside districts and 25 outside districts) that were found to be listed or eligible 
for listing in the National Register. See Chapter 3 of the Cultural Resources, 
Comprehensive Effects and Mitigation Report, Volume | for a town-by-town 
listing of listed and eligible aboveground resources. 


The ten railroad bridges and six railroad related structures within the APE 
were evaluated as not eligible for listing in the National Register. 


Archaeological surveys were conducted to identify potentially significant be- 
lowground resources. All areas where the proposed project will cause ground 
disturbance were surveyed for the potential to contain archaeological re- 
sources. Initial reconnaissance and identification surveys were conducted at 
proposed project locations from 1990 to 1997. The reconnaissance survey, 
which identified areas with potential to contain archaeological resources, in- 
volved background research and field inspections. 


The reconnaissance survey determined that several of the proposed project ar- 


eas were highly disturbed and not likely to contain intact archaeological re- 
sources. The railroad right of way is included in this determination. Areas 
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were found to have moderate and high archaeological sensitivity., These iden- 
tification surveys were designed to locate and identify any potentially signifi- 
cant archaeological resources which may be impacted by proposed project ac- 
tivities. Several areas with potentially significant resources were identified 
and archaeological evaluation (site examinations) were conducted. In all, 
only one site affected by the Greenbush project is significant. This is the Co- 
hasset Roundhouse, an historic industrial site that 1s eligible for inclusion in 
the National Register. The results of these archaeological investigations are 
discussed in detail in three documents: Archaeological Reconnaissance Survey 
for the Greenbush Line of the Old Colony Railroad Rehabilitation Project, 
July, 1994, revised September, 1994; and Final Draft Report, Intensive Ar- 
chaeological Survey and Additional Reconnaissance Survey for Proposed Lo- 
cations Along the Greenbush Line Old Colony Railroad Rehabilitation Pro- 
ject, July 1997; and Final Report, Additional Archaeological Reconnaissance 
and Intensive Site Examinations, December 2000. 


The results of these aboveground and belowground surveys were summarized 
in reports for each Greenbush community and reviewed in public meetings. 
They have been reviewed as part of the Section 106 consultations. Corps 
made determinations of eligibility, on which SHPO concurred. The Green- 
bush Comprehensive Effects and Mitigation Report, December, 2000 summa- 
rizes the final inventories, and includes letters of determination of eligibility 
and concurrence from SHPO. 


Criteria of Effect and Adverse Effect. The Section 106 process requires that 
potential effects to historic resources listed in or eligible for listing in the Na- 
tional Register be identified and evaluated through the application of the crite- 
ria of effect and adverse effect. This is a two part process. Applying the crite- 
ria of effect determines whether there will be an effect and applying the crite- 
ria of adverse effect determines whether that effect is harmful. The criteria of 
effect states: 


“An undertaking has an effect on a historic property when the undertaking 
may alter characteristics of the property that may qualify the property for in- 
clusion in the National Register. For the purpose of determining effect, altera- 
tion to features of the property’s location, setting, or use may be relevant de- 
pending on a property” significant characteristics and should be considered.” 
(36 CFR Section 800.9(a)). 


It may be determined that there is no effect. However, if there is a determina- 
tion that there is an effect on a historic property, then the criteria of adverse 
effect 1s applied. The criteria of adverse effect states: 


‘An undertaking is considered to have an adverse effect when the effect on a 


historic property may diminish the integrity of the property’s location, design, 
setting, materials, workmanship, feeling, or association. Adverse effects on 
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historic properties include, but are not limited to: (1) physical destruction, 
damage, or alteration of all or part of the property; (2) isolation of the property 
from or alteration of the character of the property’s setting when that character 
contributes to the property’s qualification for the National Register; (3) intro- 
duction of visual, audible, or atmospheric elements that are out of character 
with the property or alter its setting; (4) neglect of a property resulting in its 
deterioration or destruction; and (5) transfer, lease, or sale of the property.” 
(36 CFR Section 800.9(b)). 


SHPO may concur with a determination of no adverse effect or concur with 
stipulations and the determination is reviewed by Council. If there are adverse 
effects, additional consultation, including the local Historic Commission, the 
local historic district commission and other interested citizens and parties, is 
conducted to resolve the adverse effect. The consulting parties consider alter- 
natives to the proposed action and mitigation measures to be implemented to 
avoid, minimize or mitigate adverse effects to the historic property. This con- 
sultation may result in a memorandum of agreement or a programmatic agree- 
ment which may spell out specific commitments to avoid, minimize or 
mitigate adverse effects or it may spell out processes that will be followed dur- 
ing further development of the project or if certain conditions arise. The 
Council will be provided an opportunity to comment and may be a signatory 
to the agreement or may instead offer comments. 


The Greenbush project has completed an extensive Section 106 review proc- 
ess which has culminated in the Greenbush Programmatic Agreement. The 
Greenbush project’s effects to cultural resources and mitigation proposed are 
discussed in Chapter V. The Greenbush Programmatic Agreement is dis- 
cussed in Chapter VII. 


CULTURAL AND COMMUNITY FACILITIES 


Cultural and community facilities include public, semi-public, and some pri- 
vate facilities which provide services to the public. In the Greenbush Line 
corridor many of these services, such as police protection, fire protection, and 
education are provided by town government through town owned facilities. 
Hospitals and churches are examples of non-government institutions that pro- 
vide services to a broad segment of the public and are also considered to be 
important cultural and community facilities. 


In this section, facilities in the vicinity of the alternatives are listed. Facilities 
also listed in other sections, such as historic properties or open space, are 1n- 
cluded if the community service aspect of the facility in addition to its historic, 
park, or other characteristic could be impacted by the alternative. 
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Commuter Bus. The only town facility impacted by a park-and-ride lot 
would be the Scituate Public Works Garage. Community facilities along the 
commuter bus routes have not been inventoried. 


Commuter Boat. There are no town facilities located in the vicinity of the 
Hingham Shipyard. Community facilities located in the vicinity of Nantasket 
Pier in Hull are: 


Nantasket Pier 

Nantasket Beach 

Knights of Columbus Hall 
VFW Hall 

Boy Scout Meeting House 
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The community facilities along the feeder bus routes have not been invento- 
ried. 


Commuter Rail. The following community facilities are located within in the 
vicinity of the railroad right-of-way in East Braintree: 


» East Middle School and Athletic Fields, River Street, East Braintree 
> Watson Park, Gordon Road 


The following community facilities are located within in the vicinity of the 
railroad right-of-way in Weymouth: 


Sacred Heart Church, Washington Street, Weymouth Landing 
Webb Park, Weymouth Landing 

Adams School, Church Street 

Immaculate Conception School, Commercial Street, Weymouth 
Immaculate Conception Church, Broad Street, Weymouth 
Pingree School, Commercial Street, Weymouth 

Lovell Playground, Weymouth 


. A 4 eee, 4 4a 4 4 


The following community facilities are located in the vicinity of the at grade 
railroad and Commuter Rail with Hingham Square rights-of-way through 
Hingham: 


>» Torrent Fire Station, Short South Street 

>» South Shore Country Club and municipal golf course 

» Church of the Nazarene of Hingham, North Street at the corner of Thaxter 
Street 

Community Center, 70 South Street 

New North Church, Lincoln Street 

St. Paul's Church, North Street 

St. Paul's School, Fearing Road 
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Hingham Post Office, North Street 

Old Ship Church, 90 Main Street 

First Baptist Church, 85 Main Street 
First Baptist Church, Elm Street 
Glastonbury Abbey, 16 Hull Street 
Hingham Cemetery 

St. John's Church 

Station Street parking lot (special events) 
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The following community facilities are located in the vicinity of the railroad 
right-of-way through Cohasset: 


>» Swim Center and Playground, North Main Street at Sohier Street 

» Former Osgood School and Playground, 35 Ripley Road (reuse plans in 
development) 

South Shore Music Circus 

First Parish Unitarian Church, 23 North Main Street 

Post Office, 100 Ripley Road 

South Shore Arts Center, Depot Court 

Paul Pratt Memorial Library, 106 South Main Street 

Police Station, Elm Street 

Fire Station, Elm Street 

St. Anthony's Church, 128 South Main Street 
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In Scituate, the following community facilities are located in the vicinity of 
the railroad right-of-way: 


» North Scituate tennis courts and playground 

>» North Scituate Post Office, 357 Gannet Road 

» First Baptist Church, 660 Country Way near intersection of Mann Lot 
Road 

Hatherly School, 72 Ann Vinal Road 

Fire Headquarters, First Parish Road 

Scituate Post Office, 108 First Parish Road 

Sanitary transfer station, Driftway 

Widow’s Walk municipal golf course, Driftway 
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Appendix E, Figure 5 A-G, Cultural and Community Resources, shows the 
relationship of the alternatives to cultural and community facilities in the vi- 
cinity of the alternatives. 


AESTHETIC RESOURCES 
Aesthetics is concerned with beauty in nature and art. It is an area of philoso- 
phical evaluation which does not lend itself well to tabulations and quantifica- 


tion. The nature of the aesthetic characteristics of an existing environment 
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and the effect that an activity might have on those aesthetic characteristics 
generally can only be described qualitatively and be based on individual 
judgment. Nevertheless, in the foregoing inventory of the potentially affected 
resources, interest was shown in aesthetic values in several categories of re- 
sources including waterways, wetlands, wildlife habitat, parklands and con- 
servation areas, but given particular emphasis under Areas of Critical Envi- 
ronmental Concern, Scenic River Areas and Historic Resources. 


To sum up, the following areas potentially affected by one or more of the al- 
ternatives can be considered to be of high aesthetic value: 


>» Weymouth Back River Area of Critical Environmental Concern and lo- 
cally designated Scenic River 

» Lincoln National Register Historic District, incorporating Hingham Square 

and Main Street and including two National Historic Landmarks 

Weir River Area of Critical Environmental Concern 

North River Scenic and Recreational Corridor and Scenic River 

Norwell Village Historic District 

The eleven National Register individual historic properties in Weymouth, 

Hingham, Hull and Scituate. 
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Chapter IV 


TRANSPORTATION IMPACTS 


highways, and freight railroads. Transit services, as presented in this 

chapter, include commuter rail, bus, commuter boat, and Red Line rapid 
transit. The first section of this chapter presents ridership projection methodology 
and results for the various transit alternatives at the corridor-wide level and at 
specific stations. Note that the first substantive section of Chapter IV of the 
SDEIS/R, published in 1995, contained some travel time and other information re- 
quested by the Federal Transit Administration to comply with some federal re- 
quirements that are no longer applicable to this project; that section has therefore 
been deleted from this FEIR. This chapter concludes with a discussion of the 
highway impacts of each alternative, with a focus on the reduction in traffic de- 
mand on the principal highways and arterial streets in the Greenbush study area; 
impacts on other transit service and on freight operations are also presented. 


| Yhis chapter describes the impacts of each alternative on transit services, 


PROJECTED RIDERSHIP FOR THE ALTERNATIVES 
FORECASTING PROCEDURES 


The Massachusetts Bay Transportation Authority (MBTA) has used a three-part 
process to estimate 2010 ridership for the Greenbush Line corridor alternatives. 
This methodology was developed for the Old Colony project in the late 1980s, and 
its key features include: 


» its use of observed Boston-area travel data, including observed travel behavior 
at more than 80 commuter rail stations, to estimate traveler response to travel 
choices; 


» its use of nomographs to illustrate the relationship between key input variables 
and output results, instead of “black box” computer processes or complex 
mathematical formulas; 


» its focus on the target market (treating as constant the majority of trips in the 
metropolitan area that would not be directly affected by the Greenbush corridor 
transportation changes), making the forecasting process more manageable and 
understandable; and 
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» its use of relatively conservative assumptions about future conditions, to avoid 
overly optimistic forecasts that may not be realized. 


The three parts of the Old Colony methodology correspond to the four steps of the 
traditional Urban Transportation Planning System (UTPS) travel modeling system 
originally developed by the federal transportation agencies. The three parts of the 
methodology are: 


1. Estimation of the number of travelers who make (now or in the projection year) 
the kind of trips that may be attracted to transit and are the target of the Green- 
bush project_ These trips are sometimes referred to as the travel “market” be- 
ing targeted This process corresponds to steps one (“trip generation’’) and 
two (“trip distribution’) in the UTPS methodology. In each case, the product is 
an origin-destination trip table for the base year and the forecast year, repre- 
senting the target market. 


2. Estimation of how many of the travelers in the target market would choose to 
use one or another transit mode, or would choose to use an automobile for their 
trip. This step is called “mode choice” and corresponds to the third step of the 
UTPS process. 


3. Estimation of the particular route (station and mode of access) the transit trav- 
eler would use. This corresponds to the path choice (or “assignment’’) step, the 
final step in the UTPS process. 


Kstimation of Market Size. The market size estimates included a) estimates of 
the base year (1990) peak period trips from Greenbush communities to Boston and 
Cambridge, and b) projections of the numbers of these trips in the year 2010. The 
Greenbush SDEIS/R, published in 1995, included forecasts for the year 2000 also, 
but because this date has past, this document has omitted these 2000 forecasts. 


The base year trips were calculated using 1990 census information (reports of work 
trip destinations and usual mode of travel), 1990 passenger and vehicle counts for 
major transit and highway routes to Boston, and estimates of the distribution of 
downtown-oriented trips to particular traffic zones prepared by the Central Trans- 


' The travel market targeted by the Greenbush project are trips originating in the Greenbush corri- 
dor with destinations in Boston and Cambridge (and immediately surrounding areas served by the 
rapid transit system). These trips are concentrated in the weekday peak periods, and are largely (but 
not exclusively) made up of work and school trips. This market does not include certain travel mar- 
kets, such as air passenger trips to Logan airport, that are primarily served by specialized transit 
Services. 


CHAPTER IV — TRANSPORTATION IMPACTS 


MBTA GREENBUSH LINE CORRIDOR FEIR 


portation Planning Staff (CTPS). The number of trips were adjusted so that the 
trip table represented the number of travelers: 


>» onan average weekday (averaged over the year, to eliminate seasonal factors); 
» going inbound from Greenbush communities to Boston or Cambridge; 


» during the morning peak period (approximately 2.5 hours, ending in Boston at 
9:00 a.m.); and 


» traveling for work or school purposes. (The trip tables were factored up to 
match the actual counts on commuter-oriented transit services, and these counts 
may include some non-work, non-school trips, however, surveys show that 
these trips are less than 8 percent of peak period trips on these services. Transit 
services that serve primarily non-work trips — such as the Logan Express buses 
— were not included in this base number.) 


Table IV-1 - Summary: Commuters to Boston from Greenbush Service Area 
1990 Journey to Work Data vs. A.M. Peak Trips 


Number of Estimated Estimated 
Town Commuters 4mepeak am. peak 
to Boston Boston/Camb. Boston/Camb. 

(1990) (1990) (2010) 
Braintree* 933 1,040 1,041 
Weymouth** 4,358 5,059 5,382 
Hingham 2,134 ee 3,742 
Hull 1,248 1,410 1,676 
Cohasset 871 1,238 1,343 
Scituate 1,780 2,296 2,453 
Norwell 868 970 1,086 
Marshfield 2,014 1,945 2392 
Duxbury*** 1,000 39] 496 
Total 14,914 17,757 19,572 


* Figure represents 22% of total number of Braintree to Boston commuters 

** Figure represents 66% of total number of Weymouth to Boston commuters 

*** The a.m. peak travel figure shown for Duxbury 1s for a travel zone that includes part of Duxbury 
and part of Pembroke. Trips from other towns includes only the portions of the town within the 
Greenbush service area. 


Source: 1990 Census of Population, Greenbush project team calculations 
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The results of this analysis are presented in Table IV-1, “1990 Journey to Work 
Data Summary.” This table shows the number of work trips to Boston destinations 
and the number of a.m. peak period trips used in the base year trips table. The a.m. 
peak period trips include work trips to Cambridge as well as Boston, and include 
home-to-school trips and trips for other purposes made during the a.m. peak. 


Forecasts of 2010 peak period trips from each Greenbush Line corridor community 
to the downtown market areas were made using a procedure that expanded the base 
year trips table using factors calculated from projected employment growth in the 
destination zone and projected population growth in the origin zone relative to the 
rest of the metropolitan area. The relationship between work trips and total peak- 
period trips (for all trip purposes) was estimated from the patterns observed in the 
1990 base year trip tables. Because these calculations consider different distribu- 
tion of trip origins and trip destinations, as well as growth rates that differ by town, 
the change in trips from 1990 to 2010 does not follow a simple pattern. As can be 
seen from Table [V-1, the number of trips to Boston increases significantly from 
some communities, and very little from others. 


Population forecasts for Greenbush Line corridor were prepared by the Metropoli- 
tan Area Planning Council (MAPC), the regional planning agency serving the Bos- 
ton metropolitan area. These forecasts reflect the overall regional growth ex- 


Table IV-2 - Population by Town 


Town 


Braintree 
Weymouth 
Hingham 
Hull 
Cohasset 
Scituate 
Norwell 
Marshfield 
Duxbury 


Total 


IV-4 


Census Census MAPC Forecast MAPC Forecast 
1980 1990 2000 2010 

36,337 33,836 32,014 30,331 
55,601 54,063 53,006 a en ee 
20,339 19,821 20,152 20,031 
9,714 10,466 10,980 11,166 
7,174 7,075 7,013 6,850 
173 kT 16,786 16,518 16,060 
9,182 9,279 9,406 9,314 
20,916 21,531 22,837 23,350 
11,807 13,895 15,317 15,955 

188,387 186,752 187,243 184,574 
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pected, the ability of each municipality to absorb new housing units, and changes 
in the size of families. Table IV-2, “Population by Town,” presents Greenbush 
Line corridor population by municipality based on 1980 and 1990 US Census of 
Population data and projections for 2000 and 2010 made by MAPC. During this 
thirty-year period, population of the Greenbush Line communities remains rela- 
tively level, although individual towns vary. However, over this time, the number 
of households has increased (and is expected to continue to increase). This is a 
result of population trends that have seen fewer children per household, and an in- 
crease in the proportion of the population of working age. Consequently, the num- 
ber of work trips will increase, even though the total population appears to be 
level. For example, while Table IV-2 shows a | percent decrease 1n population of 
the Greenbush communities between 1980 and 1990, the number of households in 
these communities increased by 9 percent — from 61,655 in 1980 to 67,210 in 1990 
(see Table III-3). 


No additional population growth in the Greenbush Line communities or change 1n 
trip origins or destinations has been assumed to result from the proposed transpor- 
tation improvements. This is based on an explicit finding that commuter rail ser- 
vice does not cause new residential development to any significant degree 1n sub- 
urban communities (see Chapter V for additional discussion of this purported sec- 
ondary impact). To the extent that people move to these communities (or choose 
employment locations) based upon the availability of new transit services, this 
could result in additional transit ridership over that projected in this document (re- 
flecting a change in travel patterns rather than an increase 1n the total number of 


Table IV-3 - Employment by Downtown Market Area 


Market Area 1990 2000 2010 1990-2000 2000-2010 
Change Change 
Primary Market Area* 198,149 217,367 218,069 +9.7% +.3% 
Secondary Market Area*** 117,281 124,543 124,942 +6.2% +,3% 
Tertiary Market Area*** 332,217 343,574 372,289 +3.4% +8.4% 
Total 647,647 685,484 715,300 +5.8% +4.3% 


*Primary market area (So. Station, waterfront, financial district, Government Center, Downtown Crossing, Leather Dis- 


trict, Chinatown) 


** Secondary market area (Boston peninsula out to Mass. Ave., excluding PMA) 
*** Tertiary market area (rest of Boston, Cambridge) 
Source: Central Transportation Planning Staff (aggregation to districts by Greenbush project staff) 


CHAPTER IV — TRANSPORTATION IMPACTS IV-5 


MBTA GREENBUSH LINE CORRIDOR FEIR 


IV-6 


households). This phenomenon is sometimes referred to as “latent demand” or 
“induced demand” and there is no agreed-upon means of projecting its magnitude. 


Employment growth projections for 2000 and 2010 were developed by CTPS. 
These projections assumes relatively modest growth in downtown employment, 
compared to projections used by the City of Boston and the Massachusetts High- 
way Department, with almost all new employment after 2000 occurring outside the 
downtown area. Table IV-3, “Employment by Downtown Market Area,” presents 
estimated 1990 employment and projected 2000 and 2010 employment for three 
designated downtown Boston market areas. Evaluation year 2010 projections were 
derived by linear interpolation of 2000 and 2020 projections provided by CTPS. 
The resulting trip estimates for 2010 by origin and destination are presented in Ta- 
ble IV-3a (these results are also carried over to rightmost column of Table IV-1). 


Estimation of Mode Choice. The mode share analysis 1s based upon the assump- 
tion (which has been demonstrated 1n numerous studies over the last 40 years) that 
travelers’ selection of a particular mode of travel depends to some extent on the 
service characteristics of that mode (and competing modes). These key service 
characteristics include travel time (often broken into different components of the 
trip), the price or cost of travel, and certain intangibles (comfort, reliability, etc.) 
that make a travel choice more or less attractive. The mode choice analysis for the 


Table [V-3a - Greenbush Ridership Analysis: 
origins and destinations of AM peak trips, 2010 


Destinations (2) 


Town of origin to PMA to SMA to TMA Total 
Braintree (1) 416 128 496 1,040 
Cohasset 450 134 761 1,345 
Hingham 967 520 2,265 a2 
Hull 637 284 753 1,674 
Marshfield 935 384 1,028 2,347 
Norwell 333 182 571 1,086 
Pembroke (1) 60 30 107 197 
Scituate 745 387 1,324 2,456 
Weymouth (1) 2,044 842 2,488 5,374 
Duxbury (1) 12 26 203 301 
TOTAL 6,659 2917 9,996 19,572 


Notes: (1) includes only portion of town in Greenbush service area 


(2) Destination zones defined in Table V-3 


(3) Trip table created from 1990 table by “Fratarization”’ 
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Greenbush project actually consisted of several steps: 1) establishing base case 
mode shares, based on observed mode shares under known conditions, 2) adjusting 
the base mode shares to account for differences 1n travel time or cost compared to 
the base case conditions, and 3) adjusting the mode shares to account for the ef- 
fects of competition among the modes (that 1s, 1f one mode gains share, the other 
modes must be adjusted downward). In the Greenbush corridor, five principal 
modes were considered (for the longest part of the trip -- modes of access are con- 
sidered later): rapid transit (Red Line) commuter boat (passenger ferry), express 
bus, commuter rail and automobile. 


Base Case Mode Shares 


In general, base case mode shares were calculated from the observed travel choices 
made by Greenbush corridor travelers in 1990. Additional analyses were required 
for modes where the 1990 Greenbush corridor experience was insufficient, so that 
commuter rail modes shares were based upon travel behavior in other Boston met- 
ropolitan area corridors in 1990, and commuter boat and express bus mode shares 
were adjusted to reflect significant changes 1n ridership of these modes between 
1990 and 2000. 


Rapid transit base mode shares were calculated from observed peak period rider- 
ship on the Red Line at stations in Quincy and Braintree. These boardings were 
allocated to origin towns in proportion to the journey-to-work mode and origin re- 
ported to the 1990 Census (for all origin towns in the Red Line service area). This 
number was then expressed as a percentage of all peak period trips to Boston and 
Cambridge from that origin. Overall, rapid transit accounted for about 16 percent 
of peak period trips to the core destinations from Greenbush communities in 1990. 


Commuter boat base shares were originally calculated in the same manner as 
rapid transit base shares. However, since 1990, there has been a significant (more 
than 50 percent) increase in commuter boat ridership from the Greenbush commu- 
nities; therefore, the commuter boat base mode share was adjusted to reflect more 
current ridership numbers from 1999-2000. These trips were then compared to the 
estimated year 2000 trips to determine a revised base mode share. The 1990 base 
commuter boat trips in the morning peak period were approximately 900 (not in- 
cluding 60 trips from Hull), and the new estimated base case morning peak boat 
trips is 1500 (including Hull and Quincy trips, in addition to two services from 
Hingham). 


Express bus. At the time the original ridership analysis was done for the Old Col- 
ony DEIS/R and the Greenbush SDEIS/R, there was an extensive privately- 
operated express bus service operating to serve commuter trips to Boston from the 
Greenbush corridor. Some of this service was subsidized by the MBTA, but the 
individual bus companies made service decisions. The express bus service was 
separate from and served different trips from the MBTA local bus service that was 
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(and continues to be) operated in Braintree, Weymouth, and Hingham, and the 
MBTA-contracted local service between Hull and Hingham. Base year (1990) ex- 
press bus ridership was estimated at 660 peak riders. Since 1990, however, the 
private bus carriers have substantially cut service in the Greenbush area; routes 
serving Weymouth have been dropped, and the routes serving Scituate, Cohasset 
and Hingham have been cut back to a single round trip per day. The year 2000 
base trips from the Greenbush corridor on express bus are estimated at 80. 


The lower, year 2000 base trips were used to estimate bus trips in all alternatives 
except the Transportation System Management alternative (Alternative 2). This 
TSM alternative was calculated using the estimated 1990 base mode share for 
buses, although the recent experience casts significant doubt on the ability of the 
express bus service to achieve the former ridership levels (or increases above that 
level). 


Commuter rail. An insignificant number of Greenbush corridor residents used 
commuter rail in 1990, as no practical service was available then. A small number 
of Greenbush corridor residents are using the new (1997) Plymouth Line commuter 
rail service, and, while this number is used to complete the estimated year 2000 
base case, it does not provide a meaningful base share. Instead, for the alternatives 
involving new commuter rail service in the Greenbush Line corridor, a procedure 
was used to estimate what the base case ridership would be if there were commuter 
rail with service characteristics similar to the service offered in ten commuter rail 
corridors in the Boston metropolitan area in 1990. The base case commuter rail 
share was calculated from the observed commuter rail shares in the 80 or so com- 
munities (or station areas) served by MBTA commuter rail. 


The MBTA’s consultants developed a model that describes the relationship be- 
tween commuter rail shares and the service characteristics of commuter rail. This 
model was originally developed for the Old Colony project in the 1980s and was 
modified slightly for application on the Greenbush line. This model is described in 
greater detail in the “Old Colony Railroad Rehabilitation Project: Methods and Re- 
sults Report: Service and Patronage Impact Assessment,” December 1989. In de- 
veloping this model, the Old Colony team examined a wide range of data concern- 
ing service characteristics of commuter rail and competing modes and the socio- 
economic characteristics of the communities served in order to identify those vari- 
ables that are most useful in predicting commuter rail mode share. 


Notably, the travel speed, frequency and fare levels (adjusted for length of trip) of 
commuter rail service 1s nearly identical across all parts of the MBTA commuter 
rail service area, and these factors therefore are not useful as “variables” to deter- 
mine base mode shares (because they do not vary). Instead, these factors determine 


* The loss of bus riders is about the same magnitude as the gain in boat riders. The Greenbush study 
did not reach any conclusion about whether the bus service cuts were a reaction to or a cause of the 
drop in ridership. 
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the conditions under which the base mode share is calculated. Socio-economic 
factors of the traveler (age, income, sex, etc.) were also found to have no signifi- 
cant statistical bearing on mode choice in this market (again, the Boston-bound 
commuters are more alike on these factors than they are different, and there is not 
enough variation in the “variables” to produce measure travel behavior differences 
based on these factors). 


The only variables that were found to have a significant effect on mode choice (in 
this selected market) related to the convenience of the commuter rail station (and 
competing commuter transit services) to the home of the traveler. That 1s, Boston- 
bound commuters who live closer to a commuter rail station are more likely to use 
commuter rail than those who live farther away, particularly where competing tran- 
sit services (generally, express bus) are more convenient. 


This relationship between convenience and commuter rail mode share was dis- 
played in a series of “nomographs” that were published in the Service and Patron- 
age supplemental report to the Old Colony Draft EIS in 1989. The nomographs are 
essentially line graphs that relate distance to a commuter rail station (on the hori- 
zontal axis) to commuter rail mode share (on the vertical axis), with a different line 
applying for different downtown destination zones and for different distances to 
competing transit services. 


These nomographs were used to estimate the base case commuter rail mode share 
from each Greenbush origin community (or smaller zone), based on the distance to 
the nearest proposed commuter rail station, and the distance to competing transit 
services (commuter boat at Hingham, express bus at Rockland, or Red Line at 
Braintree). This base case commuter rail share is premised on a travel time, fre- 
quency, and inflation-adjusted fare for commuter rail service that is similar to that 
which existing on MBTA commuter rail lines in the late 1980s, and that the travel 
market (Boston-bound commuters) is essentially similar to the rest of the region. 
In fact, the base commuter rail service factors were set the same to reflect an 
MBTA policy to distribute services equitably across the region. 


In accepting this mode choice model for the base commuter rail share, the MBTA 
rejected an approach — used in some transportation planning studies -- that would 
treat transit choices as “abstract modes.” That is, each mode is treated as a theo- 
retical combination of cost and time characteristics, without regard to actual rider- 
ship experience on the individual transit services analyzed. A further modification 
of this approach (favored at one time by the Federal Transit Administration) would 
prohibit any mode-related “constants,” so that factors such as comfort, conven- 
lence, and reliability would be totally excluded from the model. These theoretical 
approaches are demonstrably inferior to the experience-based approach used for 
the Old Colony project. The FTA approach, in particular, promoted a now- 
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abandoned pole and produces incorrect results, even when used to try to repre- 
sent existing, known, travel choices. 


An additional feature of the Old Colony methodology is that 1s uses a comparable 
method to estimate the base case mode share for each of the transit modes evalu- 
ated in the analysis. For those modes that exist in the corridor in the base year, ac- 
tual ridership data for those modes (from Greenbush corridor services) are used; 
for those modes that do not exist in the corridor, actual ridership data for those 
modes (from comparable corridors in the Boston area, adjusted to represent home- 
to-station distances) are used. 


Automobile. The automobile mode share is assumed to be the share remaining 
after subtracting out all of the transit travelers. This category may include a very 
small number of “other” trips, such as bicycle or walk (the trip distances average 
20 miles each way, so these modes are not commonly used). 


Mode share changes in response to service level changes 


Each of the transportation improvement alternatives, including the no-build, in- 
volves changes in the service levels (travel time, cost, frequency, etc.) of one or 
more of the transit modes in the corridor. These changes, according to travel de- 
mand theory, will result in increased passengers (for service improvements) or de- 
creased passengers (for service degradation), in comparison with the base case 
mode shares for the modes affected. 


The magnitude of these ridership changes was estimated by using a “pivot point” 
mode split model. The pivot point model is particular type of mathematical model 
that predicts the incremental changes in ridership (or the mode share), based on 
incremental changes in service levels. The base case ridership is the “point” 
around which the projected ridership “pivots” — up or down depending on the ser- 
vice changes projected. The pivot point model used in the Old Colony analysis 
was developed for the Se i Protection Agency to help transportation 
planners develop air quality plans.~The model was based on measured traveler re- 
sponses to service changes in several metropolitan areas, and was demonstrated to 
be reasonably transferable to other areas. 

The pivot point model was applied first to the no-build case, to evaluate the effect 
of travel time reductions resulting from the bus and carpool lane (HOV lane) on 
the Southeast Expressway and other changes that were included in the assumed no- 
build case, but were not present in the original base year (1990). The service 
changes (compared to the base mode share case) proposed for each alternative 
were expressed in terms of the time or cost variables that the pivot point model 


* This policy favored federal investment in measures to reduce travel time and draw new transit rid- 
ers and disfavored investments for current transit users or to achieve other objectives. 

* Cambridge Systematics, Inc., “Transportation Air Quality Analysis Sketch Planning Methods,” for 
the Environmental Protection Agency, Washington, 1979. EPA report 400/1-800-001. 
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uses. For example, the pivot point model has as a key variable the time spent wait- 
ing for the transit vehicle. Changes in service frequency were therefore translated 
into changes in passenger waiting time for use in the model. The pivot point 
model then calculates a new projected mode share for each mode based on the ser- 
vice changes. 


Accounting for the competition among modes. One of the starting points for 
transportation analyses is that alternatives are evaluated using the same trip table 
for all alternatives. That is, for the purposes of the analysis, the number of trips 
being made (nor the origipy and destination of those trips) does not change because 
the travel choices change.- Therefore, when a travel mode gains riders (either by 
adding service or improving service quality compared to the base), the other travel 
modes must lose the same number of riders, so that the total number of trips re- 
mains the same. 


For the Greenbush analysis, these competitive effects were evaluated in two steps. 
First, where similar services compete directly, riders would be expected to choose 
the mode that offered the better combination of travel time and costs for the par- 
ticular trips in question. For this purpose, various elements of travel time and cost 
are weighted in accordance with the pivot point model coefficients. For example, 
in portions of Hingham, travel time by boat to certain destinations in downtown 
Boston will be faster than going to the same destinations by train; therefore, the 
mode share was adjusted up for boat and down for rail for these particular trips (so 
that there was no reduction in the number of boat riders from Hingham compared 
to the base case). Similar adjustments were made where bus services were non- 
competitive with rail and few riders would be expected to use the bus service. Sec- 
ond, remaining riders not accounted for in the first step were allocated from the 
other modes in proportion to their time and cost “utility functions,” from the pivot 
point model. This reallocation is the mathematical result of the pivot point model 
form. 


As an example, the net effect of the two steps above would determine that for 
every 100 new commuter rail riders, approximately 58 would come from automo- 
biles, 10 would come from express buses, 25 from the Red Line, and 7 from com- 
muter boat. 


Mode of Access to Stations. As part of the Old Colony Environmental Impact 
Statement process, the MBTA developed a model to estimate the access mode to 
commuter rail stations. A comprehensive 1976 commuter rail survey was used to 
develop a cross-tabulation of mode of access with the distance between the origin 


> For some types of transportation improvements (major new highways, for example), there may be 
land use changes that would affect tripmaking over the long run. These changes would be described 
as “secondary” or “indirect” effects of the project in the environmental consequences chapter of the 
environmental impact report. As discussed in Chapter V, such effects from transit projects are very 
limited. 
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and the station. The modes of access tabulated include: walked to station 
(“Walk’’), drove to the station and left car there (“Park’’), dropped off at station 
(“Kiss”), and “Other” (e.g. passengers in cars parked at the station — not the driv- 
ers, bus passengers, bike riders). The 1976 distance-by-mode results were adjusted 
to reflect the actual mode of access to commuter rail stations in 1992, as deter- 
mined from new rider counts. A commuter rail rider survey was conducted by the 
Central Transportation Planning Staff in 1993, and the results of this survey were 
checked against the model for consistency. In a similar manner, mode-of-access to 
commuter boat terminals was calculated based on the observed access mode at the 
Hingham boat terminal. 


Because there are very few boat or commuter rail riders who currently get to the 
station by bus, the forecasted trips also show few passengers arriving by this access 
mode. In response to comments on the Supplemental Draft EIS, the Greenbush 
project team conducted additional studies of potential feeder bus ridership (that is, 
people using bus as an access mode to boat or rail stations) under several hypo- 
thetical conditions. These analyses are reported in Appendix A. These hypotheti- 
cal conditions are not consistent with MBTA mandates to provide service in an 
equitable manner, and therefore the forecasts here reflect the original methodology, 
as described above. 


Access modes were tabulated by station for each alternative using this method. 
The projected parking demand for each station was compared to the availability of 
land for parking to determine if the parking supply would constrain ridership. At 
each Greenbush Line station or boat terminal, the projected average parking de- 
mand was less or equal to the amount of parking which could be provided at the 
station or terminal. 


RESULTS 


Corridor Wide Ridership. Table IV-4, “MBTA Forecast of A.M. Peak Period 
Inbound Ridership by Mode (Year 2010),” presents a summary of the MBTA’s es- 
timated daily a.m. peak-period trips by mode from the Greenbush Line corridor to 
Boston and Cambridge for the base year (2000) and for each of the transportation 
alternatives in 2010. 


The forecasts presented in this section are the same as those presented in the 
SDEIS/R for this project (March 1995), with the following exceptions: 


1. The current forecasts consider the commuter rail fo at Quincy Center, as- 
suming that all Greenbush trains would stop there. This station (on the Old 


“The MBTA is currently in the process of constructing an additional commuter rail station at the 
JFK/UMass Red Line Station. It has not yet been determined how many, if any, Greenbush Line 
trains will stop at this station. 


CHAPTER IV — TRANSPORTATION IMPACTS 


MBTA GREENBUSH LINE CORRIDOR FEIR 


Colony Main Line, and not part of the Greenbush project) was added to the 
Main Line after publication of the Greenbush SDEIS/R. The Quincy Center 
station has the potential to increase commuter rail ridership (by providing ac- 
cess to additional destinations and improved transfer to the Red Line), and to 
decrease ridership (by increasing the commuter rail travel time for riders going 
to downtown Boston). An analysis of the ridership impacts concluded that, for 
travelers from Greenbush communities, the ridership effects just balance, so 


Table IV-4 - MBTA Forecast of A.M. Peak Period Inbound Ridership by Mode (Year 2010) 
(from the Greenbush Line Corridor to Boston and Cambridge)* 


Mode Base Year Alternative1 Alternative2 Alternative 3 Alternative 4 Alternatives 
2000 No Build TSM Boat w/ Boat w/ 5, 6a-6e 
Hingham Hingham, CRR 
Terminal Nantasket 
Auto/Other 14,060 14,580 14,540 14,390 14,360 12,820 
(74%) (74%) (74%) (73%) (73%) (65%) 
Bus 80 80 860 70 70 50 
Railroad 240 250 230 210 210 3,230 
Rapid Tran- 3,080 3,200 3,120 3,080 3,070 2,460 
sit 
Boat 1,470 1,530 910 1,890 1,930 1,080 
Total Transit 4,870 5,060 5,100 5,250 5,280 6,820 
(26%) (26%) (26%) (27%) (27%) (35%) 


Total 18,930 19,640 19,640 19,640 19,640 19,640 


* a.m. weekday peak period inbound trips. The Greenbush Line Corridor includes East Braintree, 
the northern half of Weymouth, Hingham, Cohasset, Hull, Scituate, Marshfield, Norwell and parts 
of Duxbury. Does not include airport (air passenger) trips. Quincy Center inbound boardings do 
not draw from Greenbush corridor, and are not included in the totals above. TSM: Transportation 
Systems Management; CRR: commuter rail 


that there is no net increase or decrease in passengers from these communities. 
The Quincy Center station, however, provides improved travel choices for Quincy 
residents (or other travelers who use the Quincy Center station), so that there is an 
increase 1n commuter rail ridership resulting from Greenbush Line boardings at 
Quincy Center station. 


2. The base year was changed to year 2000, to reflect the recent increase in boat rid- 
ership and the decrease in express bus ridership in this corridor. Because the base 
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mode shares were adjusted, the number of boat riders 1s higher and the number of 
bus riders is lower 1n each alternative except the TSM alternative. For informa- 
tion purposes, the original forecasts for the TSM alternative are presented, al- 
though there 1s no basis to predict that the ridership shifts of the last decade would 
be reversed by restoring pre-1990 service levels (as 1s implied in the forecast). 


The No Build alternative includes approximately 200 Greenbush Line studyarea trav- 
elers who use (according to the ridership projections for the Plymouth Line com- 
muter rail service at Plymouth Line stations, chiefly Braintree and South Weymouth. 


Under the TSM alternative (Alternative 2), the original Greenbush Line corridor 
analysis (based on 1990 base year trips) predicted that service improvements would 
result in a very small increase in the transit share of peak period trips, compared to the 
No Build case. The increase of approximately 20 peak period bus riders in 2010 is 
insignificant. Furthermore, it depends upon an assumption that restoration of com- 
muter bus service levels to pre-1990 levels would restore the ridership lost over the 
last decade. There is no realistic basis for this assumption. 


The commuter boat alternatives would result in increased trips by boat, according to 
the ridership forecasting methodology, and an overall improvement in transit shares. 
With the Commuter Boat -- Hingham alternative (Alternative 3), the existing boat ser- 
vice at Hingham Shipyard is improved by replacing the current fleet with faster boats, 
which result in a 10-12 minute improvement in total trip time from Hingham to 
Boston. The Commuter Boat -- Hingham and Nantasket alternative (Alternative 4) 
includes the Hingham improvements, and provides additional boat service at Nantas- 
ket Pier in Hull, attracting additional boat riders. All of these increases are marginal; 
the total increase in corridor transit trips in 2010 for each of the boat alternatives (AI- 
ternative 3, and 4) is about 4 percent over the No Build alternative. 


Each of the commuter rail alternatives (5, 6a-6e) would have similar ridership charac- 
teristics, according to MBTA forecasts. Some of the alternatives include different 
station locations in Hingham, but these differences have a very small impact on over- 
all ridership, and therefore the commuter rail alternatives are reported together as a 
group. (They are differentiated in the station-by-station ridership discussion, below). 
The commuter rail alternatives would result in a substantial increase in the number of 
transit trips from the Greenbush Line corridor, compared to the No Build case. Each 
of these alternatives would result 1n over 3,200 peak-period boardings on commuter 
rail, with a total corridor increase in transit use of more than 1,700 boardings (34 per- 
cent) in 2010. 


For suburban, long-haul transit alternatives (1.e., commuter bus, commuter boat, and 
commuter rail) a.m. peak-period inbound ridership is estimated to represent 77.5% of 
daily inbound ridership (based on a survey of commuter rail ridership). Table IV-5, 


’ A recent license plate survey performed at the South Weymouth station on the Plymouth Line sup- 
ports this projection. 
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“MBTA Forecast of Daily Inbound Ridership by Mode (Year 2010),” provides these 
projections for 2010. 


Greenbush Line commuter rail alternatives are projected to attract ridership compara- 
ble to the levels of many other commuter rail lines. The June 2000 audited passenger 
counts from the MBTA’s commuter rail contractor indicate weekday boardings on the 
Needham Line of 4,100; on the Plymouth Line, 4,700; on the Middleborough Line, 
4,500; on the Haverhill Line, 4,500; and on the Fitchburg Line, with seventeen sta- 
tions, 4,400. Other lines have boardings ranging up to 9,700 inbound passengers a 
day. This compares with over 4,100 projected inbound boardings on the Greenbush 
Line for 2010. 


Table IV- 5 - MBTA Forecast of Daily Inbound Ridership by Mode (Year 2010) 
(from the Greenbush Line Corridor to Boston and Cambridge)* 


Mode Base Alternative 1 Alternative 2 Alternative3 Alternative4 Alternatives 
Year No Build TSM Boat Boat 5, 6a-6e: 
2000 wW/Hingham ~~ w/Hingham, CRR 
Terminal Nantasket 
Bus 100 110 1,110 90) 90) 60 
Railroad 310 320 300 270 270 4,170 
Boat 1,900 1,970 1,210 2,440 2,490 1,430 


* Weekday all day inbound boardings. All day ridership for other modes not estimated. Quincy Center boardings do 
not draw from Greenbush corridor and are not included in the totals above. 


Ridership by Station. The MBTA’s ridership analysis also estimated the a.m. peak- 
period inbound commuter rail ridership levels by station and mode of arrival. The re- 
sults appear in Tables IV-6, IV-7 and IV-8, MBTA Forecast of Commuter Rail Sta- 
tion Passenger Volumes and Access Mode (Year 2010). The three commuter rail al- 
ternatives with similar station locations (5, 6a, 6b, and 6e) are shown in one table, 
while Alternatives 6c and 6d are shown on separate tables. The construction of a tun- 
nel versus the at-grade option may have an effect on travel speeds which would have 
a small impact on ridership which 1s not significant; more important ridership impact 
is the location of the station in Hingham under the various tunnel alternatives. Peak 
period station boardings range from 150 (West Hingham) to about 900 (Greenbush). 
Total daily boardings would be about 29 percent higher at each station. Weymouth 
Landing, East Weymouth, and Hingham Square, which are located in commercial ar- 
eas in the middle of populated areas, would have a significant number of walk-in pa- 
trons. At other stations, the predominant mode of access to stations is by automobile, 
with most automobiles parked at the station. The projected parking requirements for 
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Table IV-6 - MBTA Forecast of Commuter Rail Station Passenger Volumes and 
Access Mode with West Hingham Station (Year 2010) 


(A.M. Peak Period Inbound Boardings, Average Weekday)* 


Alternative 5: Commuter Rail, At-Grade 
Alternatives 6a, 6b, 6e: Commuter Rail in Tunnel with West Hingham Station 


Line 


Greenbush 


* Peak Period inbound boardings represent passengers who board heading towards Boston to arrive dur- 
ing the hours from 6:30am to 9:00am. Results have been rounded. 


Park: 
Kiss: 
Walk: 
Other: 
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Station 

Quincy Center 

Weymouth 
Landing 

East Weymouth 

West Hingham 

Nantasket Junction 

Cohasset 

North Scituate 


Greenbush 


TOTAL 


Park 
20 
170 
200 
90 
270 
160 
270 
610 


1,790 


Kiss 
10 
70 
70 
30 
90 
70 

110 
200 


650 


Drove automobile which was parked at station. 
Dropped off at station by friend or relative. 

Walked to station. 
Includes passengers of cars parked at the station (excluding the driver). 
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Walk 
30 
370 
160 
10 


10 


30 
30 


640 


Other 
20 
30 
20 
10 
30 
30 
20 
60 


220 


Total 
80 
640 
450 
140 
400 
260 
430 
900 


3,300 
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Table IV-7 - MBTA Forecast of Commuter Rail Station Passenger Volumes and Access 
Mode with Hingham Square Station (Year 2010) 


(A.M. Peak Period Inbound Boardings, Average Weekday)* 


Alternative 6c: Commuter Rail in Tunnel with Hingham Square Station 


Line Station «= ss Park ~=— Kiss, | Walk §=Other_~—Total 

Greenbush  QuincyCenter i (<ssia 20'—i(<astéi‘isstst<(<titti(ité‘i S”:t«CD 
Weymouth Landing 170 70 370 30 640 
East Weymouth 210 70 160 20 460 
Hingham Square 120 40 140 20 320 
Nantasket Junction 140 50 10 10 210 
Cohasset 160 70 0 30 260 
North Scituate 270 110 30 20 430 
Greenbush 610 200 30 60 900 
TOTAL 1,700 620 770 210 3,300 


* Peak Period inbound boardings represent passengers who board heading towards Boston to arrive during the hours 
from 6:30 am to 9:00am. Results have been rounded 


Park: Drove automobile which was parked at station. 

Kiss: Dropped off at station by friend or relative. 

Walk: Walked to station. 

Other: Includes passengers of cars parked at the station (excluding the driver). 
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Table IV-8 - MBTA Forecast of Commuter Rail Station Passenger Volumes 


and Access Mode with no West Hingham or Hingham Square Station 
(Year 2010) 


(A.M. Peak Period Inbound Boardings, Average Weekday)* 


Alternative 6d: Commuter Rail in Deep-Bore Tunnel 


Line Station «= —/—s——s Park = Kiss’ Walk Other Total 

Greenbush QuincyCentr = 20 4.110 30 £20 °°} }&# 80 
Weymouth Landing 170 70 370 30 640 
East Weymouth 240 90 150 30 510 
Nantasket Junction 310 100 30 20 460 
Cohasset 160 70 0 30 260 
North Scituate 270 110 30 20 430 
Greenbush 610 200 30 60 900 
TOTAL 1,780 650 640 210 3,280 


* Peak Period inbound boardings represent passengers who board heading towards Boston to arrive dur- 
ing the hours from 6:30 am to 9:00am. Results have been rounded 


Park: | Drove automobile which was parked at station. 

Kiss: — Dropped off at station by friend or relative. 

Walk: Walked to station. 

Other: Includes passengers of cars parked at the station (excluding the driver). 
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the average weekday are within the available supply for each commuter rail station 
on the Greenbush Line. Table IV-9, “Boat Ridership by Terminal, AM Peak Pe- 
riod Inbound Riders (Year 2010),” presents the 2010 a.m. peak period commuter 
boat ridership by terminal for each of the commuter boat alternatives, according to 
MBTA forecasts. These forecasts are based upon analysis presented in a report on 
commuter boat alternatives originally done as part of the Old Colony Greenbush 
Section 4(f) evaluation in 1992, with adjustments made to reflect current projec- 
tions of population and employment as presented above. Overall boat ridership 
increases significantly in response to faster boat times. Where service is provided 
at both Hingham Shipyard and Nantasket Pier, Hingham attracts almost all of the 
boat ridership due to the long distance between the parking lot and the pier at Nan- 
tasket and the easier access to the Hingham Terminal for most Greenbush Line cor- 
ridor residents. The improvement in travel times 1s expected to make this service 
more attractive than the Fore River service, from a travel time viewpoint (although 
some Greenbush corridor riders may choose that service based on other factors). 
The Nantasket Pier service attracts chiefly trips originating in the immediate area. 
The Pemberton Point market is isolated enough from other services that the 
Pemberton Point boat demand 1s not expected to be drawn to other services. A 
very small percentage of boat riders would use feeder bus service, according to this 
analysis. These bus riders -- fewer than 12 peak-period riders in all cases -- would 
not provide minimum loads for the feeder bus routes, and these routes would not 
be feasible as a result. Table IV-10, “Commuter Bus Use by Lot or Major Stop 
(Year 2010), TSM-Commuter Bus Alternative,” shows the estimated distribution 
of bus passengers among the park-and-ride lots and other major stops in Hingham, 
Cohasset, and Scituate. Passengers are shown for the TSM -- Commuter Bus al- 
ternative for 2010, with assignment to stops based on community of origin for Bos- 
ton-Cambridge destined peak-period travelers. 


IMPACTS ON OTHER TRANSPORTATION SERVICES 
HIGHWAY SYSTEM IMPACTS 


This section describes the impacts of the project alternatives on the regional high- 
way system. The basis for the analysis is the MBTA’s ridership forecast. (Specific 
station area traffic impacts and traffic impacts of grade crossings are covered in 
Chapter V.) As discussed in Chapter II, the “principal routes” in the study area 
include: the Southeast Expressway (I-93), Route 3 from Braintree to Duxbury, 
Route 18 through Weymouth, Route 53 paralleling Route 3 from Braintree to 
Norwell, Route 228 from Hull to Route 3 and Route 3A running through the corri- 
dor from Weymouth to Duxbury. 


Overall, the Greenbush Line corridor alternatives can be expected to have a modest 


impact on the reduction of highway travel in the study area because they primarily 
serve work trips destined for Boston and Cambridge, about 20 percent of all study 
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Table IV-9 - Boat Ridership by Terminal A.M. 


Peak Period Inbound Riders* 
(Year 2010) 


Commuter Boat - Hingham Alternative 3 


Hingham Shipyard 


1,450 


Auto access (85% park): 1,182 


Pemberton Point 
Quincy Fore River 


Commuter Boat - Hingham and Nantasket Alternative 4 


Hingham Shipyard 


1,730 


Auto access (85% park): 1,135 


Nantasket Pier 
Auto access: 30 
Feeder bus access: 
Walk access: 40 

Pemberton Point 

Quincy Fore River 


80 


80 
0 


* Peak Period inbound boardings represent passengers who board heading towards Boston to arrive dur- 
ing the hours from 6:30am to 9:00am. Greenbush origins only, excludes airport passengers and similar 


off-market trips. 


Table IV-10 - Commuter Bus Use By Lot or Major Stop (Year 2010) 


TSM — Commuter Bus Alternative 
Park-and Ride Lot or Stop 


Greenbush Park-and-ride 

Scituate Center 

Egypt Park-and-ride 

North Scituate 

Cohasset Park-and-ride 

Hingham 

Other (Marshfield, Rockland, etc.) 


Total 


A.M. Peak 
Inbound Boardings 


120 
45 
40 
20 
80 
92 

460 


857 
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area work trips. The commuter rail alternatives would increase the transit mode 
share for work trips from the study area to Boston and Cambridge by 9 percent of 
all trips. Therefore, about 2 percent of all work trips originating in the study area 
would shift from autos to transit. The percentage reduction in vehicle miles of 
travel by auto would be greater, due to the length of work trips to downtown Bos- 
ton and Cambridge as compared to trips to intra-South Shore worksites. In the ag- 
gregate there would be no more than a marginal change 1n highway traffic vol- 
umes. 


On particular segments of the study area’s highways, however, positive impacts 
would be more significant. This would be particularly true for those segments of 
the highway network, particularly Routes 3 and 3A, used for the 20 percent of the 
study area’s work trips destined for Boston and Cambridge. These links currently 
operate at a poor to failing level of service during the peak hour and 1n some cases, 
such as along the Southeast Expressway, beyond the entire peak period. 


The improvements to public transportation services in the Greenbush corridor are 
consistent with regional transportation and land use plans that envision diversion 
of auto trips to transit, and rely on improved transit services to provide more attrac- 
tive and lower-impact travel choices to peak period travelers as the region’s high- 
way system becomes increasingly congested due to the growth in automobile 
travel. 


Diverted Automobile Trips. Diversions of automobile trips were calculated from 
the MBTA ridership forecasts (see Table IV-4), converting the reduction in person 
trips by auto to automobile trips by dividing by an average occupancy rate of 1.15 
passengers per automobile. 


The TSM - Commuter Bus Alternative, with its approximately 40 projected auto 
diversions compared to the No Build alternative, would have a negligible effect on 
highway congestion. Similarly, the commuter boat alternatives, with approxi- 
mately 100 auto diversions, would have little impact on highway volumes. The 
commuter rail alternatives would divert a significant number of automobiles from 
principal routes. Table IV-4 shows that the rail service would divert more that 
1,700 persons from auto to rail during the peak period (representing over 1,300 
automobile trips) in 2010. These diversions were identified by origin town accord- 
ing to the number of commuter rail trips from each town. Using the town-by-town 
breakdown of auto diversions, auto trips were assigned to the principal route or 
routes representing the shortest trip to Boston and Cambridge. 


The estimated reduction in peak-period inbound automobile trips in 2010 trips for 
principal routes is shown in Figure IV-1, “AM Peak Period Automobiles Diverted 
to Transit, Commuter Rail alternatives - Year 2010.” As pointed out earlier, no 
attempt was made to estimate latent travel demand, between the South Shore and 
Boston or other destinations, which may occur to fill up the vacated highway 
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“spaces.” There may or may not be a reduction in actual highway volumes or con- 
gestion resulting from the project on the particular highways shown in Figure IV-1. 


Of the various routes impacted by auto diversions, the most significant 1s Route 3A 
through Weymouth and Quincy, where up to 890 a.m. peak-period auto trips would 
be removed daily. An additional 440 automobiles would be removed from Route 3 
and the Southeast Expressway, for a combined reduction of 1,330 inbound vehicles 
per peak period in the Southeast Expressway corridor through Dorchester. During 
peak periods, some vehicles removed from the Southeast Expressway may be re- 
placed by cars currently traveling on arterial streets in Dorchester, so that the bene- 
fit of reduced auto travel would be spread over a larger area. 


In addition to the direct diversion of automobile trips to commuter rail or other 
transit services, the Greenbush improvements would help reduce automobile miles 
of travel in the following ways: 


» Automobile access trips to transit would be reduced as former Red Line or boat 
users (who would have to drive to these stations) can now walk to a commuter 
rail station, or make a much shorter automobile trip to the nearby station. 


» Greenbush commuters who use commuter rail instead of the Red Line would 
free up spaces at the parking garages at the Braintree, Quincy Adams, and 
Quincy Center stations. These stations are parking constrained, so these new 
spaces would be taken up by other commuters who would, in large part, shift 
from automobile commuting or would make shorter access trips. 


» Households where one of the “breadwinners” (referring to an adult worker who 
provides a significant portion of the income that the household depends upon) 
commutes by transit generally consume fewer automobile miles of travel. The 
amount of the reduction compared to auto-commuter households 1s well be- 
yond what is accounted for by the work trip alone. For example, transit com- 
muters do not drive their cars to lunch or other appointments during the work 
day, and transit households often are able to own one less automobile, and to 
change their non-work trip habits to depend less on their cars. These impacts 
will be discussed further under air quality analysis, below. 


Parking Impacts. Two kinds of parking impacts were considered: 1) commuters 
diverted from automobile or other transit services would reduce the demand for 
parking in downtown Boston and at major transit stations, and 2) many new transit 
users will want to park their cars near train stations or boat terminals, which could 
have an impact on local parking if the stations are not designed to accommodate 
the demand. 


The reduction of parking demand due to diversion of commuters will be significant 
only in the commuter rail alternatives, as the other alternatives have only a small 
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impact on overall transit use. The diversion of 1,760 peak riders (nearly 2,300 all 
day) from auto to commuter rail represent about 2,000 parking spaces (2,300 all- 
day inbound riders divided by 1.15 persons per car). Of these 2,000 spaces, about 
1,200 (60 percent) will be in the downtown area, where parking supply is most lim- 
ited. This represents about 3 percent of the 35,000 estimated parking spaces avail- 
able to the general public in this area. These spaces are expected to be used by 
other drivers, and thus partially offset the excess demand for downtown parking. 


Approximately 740 commuter rail peak period riders (950 all day) will be diverted 


from Red Line stations. The large majority of these (estimated at 75 percent) 


would have access the Red Line stations by automobile — at 1.05 persons per cart 
this represents 680 Red Line parking spaces freed for other users, or 16 percent of 


the 4330 parking spaces currently provided at Braintree, Quincy Adams, and 


Quincy Center stations. 


Parking spillover effects at stations will be minimized by designing station parking 
to meet the projected demand at each station. Additionally, at each station other 
than Weymouth Landing, the project plans include at least 20 percent more spaces 
than the projected demand, to provide a buffer for peak demand days, unantici- 
pated demand, and to account for spaces that may be lost to storage of snow after a 
storm. Weymouth Landing provides for projected average weekday demand, but 
does not have sufficient land to provide additional spaces. The parking supply at 
the proposed commuter rail stations is given in Table [V-11 “Parking Supply vs. 


Demand at Proposed Commuter Rail Stations, Alternative 6e”’. 


Table IV-11 - Parking Supply vs. Demand at Proposed Commuter Rail 


Stations, Alternative 6e 


A B C 


Station Projected Projected All- 
Peak Period Day Parking 


Parking De- Demand 


mand (2010) (2010) 


(B x 1.29) 
Weymouth Landing L772 27 
East Weymouth 201 260 
West Hingham 88 114 
Nantasket Junction 269 347 
Cohasset 159 205 
North Scituate 265 342 
Greenbush 610 786 
TOTAL 1764 2276 


D E 
Target Parking Desired 
Spaces Parking 
Spaces 
(C x 1.20) (C x 1.50) 
266 333 
312 390 
17 171 
416 521 
246 308 
410 513 
943 1179 
2730 3415 


Parking 
Spaces 
Currently 
Proposed 
at Station 
250 
377 
190 
485 
426 


400 
1000 


3128 


* Average observed number of persons in cars traveling to transit stations (1.05) is lower that the 


average number of commuters going to work in cars generally (1.15). 


CHAPTER IV — TRANSPORTATION IMPACTS 


MBTA GREENBUSH LINE CORRIDOR FEIR 


IMPACT ON TRANSIT SERVICES 


MBTA Red Line Impacts. Table IV-6 shows impacts to rapid transit ridership 
from the Greenbush Line corridor with each alternative. The improvements in 
other transit modes in the Greenbush Line corridor will lead to significantly re- 
duced boardings at Red Line South Shore stations in Quincy and Braintree only in 
the commuter rail alternatives. The impact of these alternatives is approximately 
740 inbound passengers per peak period. Because many of these former passen- 
gers from the Greenbush corridor would have parked at these stations, spaces 
would be freed for other passengers, so the effect on reducing crowding on the Red 
Line would be offset to this degree. Overcrowding and parking constraints on the 
Red Line is one of the problems which the Transportation Improvements in the 
Greenbush Line corridor project 1s designed to address. The reduction in board- 
ings at peak hours would have a small beneficial effect on Red Line crowding and 
would allow the Red Line to accommodate passengers not currently served. The 
fare revenue transferred to commuter rail from these diverted riders has been con- 
sidered in the financial analysis presented in Chapter VI. 


Joint Use of South Station and South Side Support Facilities. Greenbush 
commuter rail operations would affect all other passenger services at South Station 
and its supporting facilities, and in particular the other two lines of the Old Colony 
system. As part of the Old Colony Railroad Rehabilitation Project, the impact of 
operations on all three Old Colony branches on South Station was evaluated in de- 
tail. Specifically, during peak periods, Old Colony and Dorchester Branch trains 
would require full-time use of three station tracks. Operational analyses under- 
taken by the Old Colony Railroad Rehabilitation Project have shown that twelve 
station tracks would provide enough platform capacity in 2000 and 2010 to ac- 
commodate Old Colony and other South Side commuter services with expected 
growth, as well as projected Amtrak intercity trains. 


The South Station “throat” trackage has recently been reworked to better accom- 
modate 2010 demand on the South Side, including the Old Colony trains. The in- 
terlocking (switch system) just west of South Station has been expanded to allow 
access amongst all tracks in both directions. 


Old Colony trains would join with the existing lines in the use of the existing and 
proposed South Side support facilities: midday storage, servicing and inspection 
facilities, and repair shops. The MBTA has recently constructed a two-track ser- 
vice and inspection facility in Yard Five near South Station, and a storage and 
maintenance facility at Readville. 


More recent analysis of South Side commuter rail terminal and support facilities, 
conducted since the original Old Colony studies in the early 1990’s, was perform 
in connection with the New Bedford/Fall River Commuter Rail Extension Project 


” New Bedford/Fall River Commuter Rail Extension, Supplemental Draft Environmental Impact 
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This new analysis indicates that with the growth in commuter rail service (com- 
bined with additional Amtrak high-speed intercity trains scheduled to be initiated 
during 2001) the South Side terminal and support facilities are at or near capacity. 
The addition of proposed new and expanded commuter rail services, including the 
Greenbush Line, may require expansion of these facilities. Specifically, the fol- 
lowing improvements may be required: 


» Additional platform tracks at South Station in conjunction with redevelopment 
of the adjacent United States Postal Service property; 


» Addition of the planned third bay on the South Side Service and Inspection fa- 
cility; 


» Construction of a mid-day storage facility in close proximity to South Station 
or adoption of a “rolling storage’ operating plan on the South Side. 


These terminal and support facility improvements are not included 1n this project. 
They are not currently programmed; their feasibility and timing are unknown; the 
capacity problems may be resolved by other means; and they are required due to 
general expansion of South Side commuter rail service and not due to the addition 
of any particular service or extension individually. 


Impacts on Commuter Boat Service. Under the commuter boat alternatives there 
would be a significant increase in commuter boat ridership at Hingham in response 
to faster boat service. This would be accommodated through the investment in lar- 
ger boats and increased fleet capacity. Any feeder bus services provided are not 
expected to serve a significant number of boat riders. 


Under the two commuter rail alternatives, commuter boat ridership is expected to 
decline by 29 percent by 2010, as many boat riders would shift to commuter rail 
service offered closer to their homes, and often more convenient to Boston and 
Cambridge work destinations. The ridership which would remain with the boat 
would be sufficient to support boat service at 15-minute headways during the peak 
hour, using smaller vessels. A key part of the operating plan for the commuter rail 
alternatives is the maintenance of commuter boat peak-hour service frequency with 
MBTA subsidies. 


With the alternatives that include new commuter rail service (5, 6a-6e), it is ex- 
pected that some existing commuter boat riders would be attracted to commuter 
rail stations closer to their homes. For many trips (such as those with origins in the 
northern part of Hingham and destinations in the Financial District in downtown 
Boston), the commuter boat services will continue to be very competitive on a 
travel time basis. Additionally, some riders may find the convenience or amenities 
of the boat service to satisfy their travel needs better than the train. Under each of 


Report, MBTA, July 2000 (EOEA #10509) 
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the commuter rail alternatives, the commuter boat services from Hingham Ship- 
yard and Pemberton Point, and the Logan-oriented service from Quincy Fore 
River, are projected to draw enough riders to continue to be viable. The MBTA 
has committed to maintaining the peak period schedule on the subsidized boat 
from the Hingham Shipyard for a reasonable period after the institution of com- 
muter rail service, to provide South Shore travelers a full range of transportation 
choices. 


Impacts on Private Express Bus Services. As shown in Table IV-4, The TSM - 
Commuter Bus Alternative would have a positive impact on express bus ridership 
in the Greenbush Line corridor, currently operated by a single private bus com- 
pany, Plymouth and Brockton Street Railway Company. Increased service levels 
would be provided through MBTA-supported programs to increase service fre- 
quency and provide three park-and-ride lots under this alternative. The amount of 
the ridership increase over the base case is highly speculative, and depends upon 
the assumption that ridership will go back to pre-1990 levels with a restoration of 
this service. These riders would come primarily from the commuter boat service, 
which is apparently where they went during the 1990s as service on the express bus 
routes declined (perhaps in reaction to the loss of ridership). 


With the commuter boat and commuter rail alternatives, ridership on express bus 
services 1n the corridor would be reduced further from the base case. These reduc- 
tions would likely result in the elimination of the Greenbush-Cohasset-Scituate 
route, which now has a single daily round trip. 


Under Massachusetts law (M.G.L. Ch. 161A, Section 14), private bus carriers are 
protected from loss in cases where the MBTA provides expansion of its service. 
With the new Lakeville/Middleborough and Kingston/Plymouth commuter rail 
lines constructed as part of the Old Colony Railroad Rehabilitation Project, the 
MBTA has worked with the private carriers to ensure financial support for contin- 
ued or increased levels of bus service in the Old Colony Project area. A financial 
settlement negotiated with the carriers was intended to compensate them for rider- 
ship impacts resulting from the two commuter rail services opened in 1997 and any 
additional impact from Greenbush corridor improvements. 


Impacts on Feeder Bus Lines. The existing MBTA feeder bus services serving 
Braintree, Weymouth, and Hingham would also be affected by the commuter rail 
alternatives. These routes are the 220 Route from Quincy Center through Wey- 
mouth to Hingham Square, the 221 Route from Quincy to Fort Point in Weymouth, 
the 222 Route from Quincy Center to East Weymouth, and the 225 Route from 
Quincy Center to Weymouth Landing. These routes would lose riders that use 
these buses to reach the Red Line in proportion to the reduction in Red Line board- 
ings from the corridor. The ridership reduction would be 23% of the 740 diverted 
Red Line boardings (based on the proportion of Red Line riders who arrive by bus) 
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or 170 peak period riders. This represents a reduction of 7% out of the approxi- 
mately 2500 daily inbound boardings on these four routes. 


FREIGHT RAILROAD IMPACTS 


Potential for Freight Use beyond East Braintree The MBTA has concluded, 
after careful analysis and discussions with appropriate parties, that it is extremely 
unlikely that there will be any demand for rail freight on the Greenbush Line be- 
yond East Braintree. This conclusion is based upon a number of observations, in- 
cluding: 


» Freight service was eliminated on this line between 1960 (Cohasset and Scitu- 
ate) and 1983 (Hingham and Weymouth) due to lack of shippers (including the 
closure and conversion to non-industrial uses of several military facilities) or 
the inability of the few remaining shippers to support the costs of the line. 


» There are few industrial or heavy commercial uses adjacent to the Greenbush 
Line which could ship or receive by rail. Three of these (Hingham Lumber in 
Hingham, Graham Waste in Cohasset and the vacant South Shore Publishing 
Company building in Scituate) would be displaced by proposed commuter rail 
stations. One other (Scituate Concrete Pipe) is limited by the size of the site 
and nature of their operation to relatively small shipments by railroad stan- 
dards, which would hardly support the cost of the freight operation. 


» While freight railroads in many parts of the country are financially healthy, it is 
largely on the basis of bulk products (ore, coal, petroleum, bulk farm products 
such as grain) and containers. Shippers and receivers of bulk products are ma- 
jor industrial operations (power plants, steel plants, food product manufactur- 
ing), which are unlikely to locate in Greenbush communities along the rail line 
for reasons of zoning, land availability, and environmental concerns. Contain- 
ers require large specialized facilities to unload trains (and transfer containers 
to trucks for delivery to the final destination); to the extent that Greenbush area 
shippers receive containerized freight, they will receive containers on a truck, 
not on a rail car. 


» Any new shipper would have to pay for a new switch with electric lock and 
several hundred feet of track into their facility. The cost of this work would be 
$200,000 or more per new siding. In addition, the railroad would have to share 
rail and right of way maintenance costs with the MBTA, and shippers would 
have to cover this amount -- up to $10,000 per week -- in addition to the cost of 
the shipment by rail. This makes shipping by rail on the Greenbush line much 
less competitive financially, especially considering that there are numerous in- 
dustrial sites in the greater South Shore area located on unused or underused 
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freight sidings, where this premium would not have to be paid (or would be 
shared among a larger number of shippers). 


> No shipper or railroad has approached the MBTA to propose freight service on 
the Greenbush Line beyond East Braintree. 


State and federal environmental law provides a standard for the assessment of sec- 
ondary impacts such as these. These are secondary impacts because they are not 
directly caused by the project; rather, the project (purportedly) provides the oppor- 
tunity for these other activities, and the other activities create the impact. State law 
(Mass. Gen. Laws chapter 30, §61) states that environmental impacts that are “ac- 
tual or probable” must be considered. Federal law (see Council on Environmental 
Quality regulations 40 CFR 1508.8) defines indirect effects as those that are re- 
moved in distance or time, but are “reasonably foreseeable.” The potential for 
freight use of this line is extremely improbable and not reasonably foreseeable, and 
this impact clearly does not meet the standards for inclusion in the EIR. 


SEMass Trash Delivery 


At least one comment received since the publication of the Greenbush SDEIS/R 
suggested that Greenbush towns might ship trash by rail to the SEMass incinerator 
in Rochester, Massachusetts. According to a SEMass official, the facility accepts 
trash by rail from two transfer stations, both on Cape Cod. The trash is carried by 
Bay Colony Railroad, which has the operating rights to the tracks which serve 
SEMass as well as both transfer facilities. 


According to SEMass, shipping by rail from these sites is significantly ($2 to $3 
per ton) more expensive than shipping by truck, but there are environmental and 
other reasons for shipping by rail. The current SEMass trash shipments must make 
a complete round trip in one day, using a dedicated train, so that the trash (or 
empty cars) does not stay in any location except the transfer station or the SEMass 
site. 


Shipment of trash from the Greenbush Line would require an interline exchange of 
cars from CSX atone auon to Bay Colony Railroad, at Middleborough and 
again at East Braintree.-~ This would add both time and cost to shipment by rail. 
In addition, the trash shipper would have to pay for a freight siding and a share of 
the MBTA’s operating and maintenance costs, over and above the $2 to $3 dollar 
differential in shipping costs. 


Bay Colony has inactive operating rights to the MBTA owned portion of the Greenbush Line 
between East Braintree and Kilby Street in Hingham. It is possible that Bay Colony could obtain 
haulage rights from CSX between East Braintree and Middleborough that would permit the entire 
trip to be made under one operator. 
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The difference in costs makes shipping trash by rail from Greenbush communities 
very unlikely. Scituate, in particular, is planning a new transfer station next to the 
railroad, with SEMass the likely recipient of municipal waste from Scituate; how- 
ever, the town is planning to ship trash by truck, and has expressed opposition to 
the use of the rail right of way for trash (nor has any other town expressed any 1n- 
terest in shipping trash by rail). 


Future Use of Fore River Spur 


Greenbush project staff have met with Conrail (now CSX) and Quincy Bay Termi- 
nal Railroad (QBT, which operates the line between East Braintree and the Fore 
River Shipyard in Quincy) staff to identify future freight operations on the Fore 
River spur and the East Braintree tracks. According to QBT, anticipated future 
freight activity would include: 


» Service five days a week, between 6:30 a.m. to 2:30 p.m., serving Twin Rivers 
Technologies, the MWRA sludge pelletizing plant, and future shipyard activity. 
One round trip is typically made each day. 


>» No night service is required or desired to service Fore River, East Braintree 
(Williams Coal) or other Old Colony line users. Under emergency conditions, 
it may be necessary to move cars around the pellet plant at night. 


> QBT avoids operations outside the shipyard during peak hours so that they do 
not tie up grade crossings. 


» The public delivery track at the Braintree Wye will likely be permanently relo- 
cated, to a location not yet identified. 


» With some minor suggested changes in the track and switch layout along Front 
Street (now incorporated into the Greenbush plans), QBT will be able to oper- 
ate with no significant impact to or from Greenbush passenger trains. 


Impacts on Fore River Freight Operations 


Permanent impacts. There will be no significant permanent impacts to operation 
of freight trains on the Fore River spur or to the coal delivery spur (Williams Coal) 
in East Braintree. QBT trains will be able to move from the shipyard to the siding 
in the Allen/Shaw Street area, move the locomotive to the other end of the train 
using the other (main Greenbush Line) track, then pull the cars through the Brain- 
tree Wye to Braintree Yard on the Old Colony Main Line. 


QBT trains would use the main track only long enough to run the locomotive 


around the cars, and then again as the siding merges with the main track at the 
Braintree Wye. These actions take only a few minutes each, and there are several 
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blocks of an hour or more with no Greenbush passenger traffic during the period 
9:00 a.m. to 2:00 p.m. when the freight operations would occur (freight trains are 
scheduled to avoid the peak hours to avoid grade crossing impacts on the spur). 


Passenger trains would require the use of the second track up to four times per day 
to allow inbound trains to pass outbound trains. The second track would be occu- 
pied for less than 10 minutes at a time. If necessary, the passenger trains could use 
one end of the siding while a freight train waits at the other end of the siding (an 
extra crossover has been planned to allow such a move). 


There will be no requirement to operate freight trains at night on a permanent ba- 
sis. There is no advantage to the railroad to operating at night, and the railroad has 
indicated that they do not intend, nor do they desire to operate at night. 


Temporary impacts. On the Main, Middleborough, and Plymouth Lines, Conrail 
temporarily operated trains at night or on weekends during construction of new 
track and other right of way improvements for the Old Colony project. A similar 
arrangement may be desirable to provide for quicker construction of bridges, track, 
fencing, and other improvements on the 2 miles on the line in East Braintree. 
However, since two tracks are proposed through East Braintree, night operation of 
freight trains on a regular basis during construction may not be necessary since 
construction can proceed on one track while trains operate on the other. Construc- 
tion in Weymouth and beyond would not affect the freight operations. 


These construction-period impacts are described under a separate impact category. 
The appropriate mitigation for these impacts (described in the mitigation plans) 1s 
to plan construction staging with the contractor to minimize impacts. They are not 
treated as permanent impacts and permanent mitigation 1s not required. 


Measuring Cumulative Effects with Freight 


Cumulative impacts, as defined by federal environmental law, consider the impacts 
of the proposed project as an increment over the level of impact associated with 
existing conditions and all “reasonably foreseeable” changes, including new devel- 
opments and projects by others. Also, cumulative impacts must consider the com- 
bined effect of many separate actions (such as trains passing a point) which by 
themselves may not be significant. 


The noise, vibration, and other impact measurement methods specifically include 
this consideration of cumulative impacts. The noise impact measurements, for ex- 
ample, use a metric (Lgn) and impact criteria which are specifically designed to 
measure the combined effect of a series of events, papinst a noise background 
which consists of noise generated by other sources. 


''The Linx Metric does not account for cumulative effects, and this is one of the reasons why the 
Limax Metric is unacceptable for evaluating environmental noise. 
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The noise generated by East Braintree rail freight operations -- either at current or 
projected levels -- is part of the ambient noise environment. That is, these freight 
operations (including any future increases or decreases) will exist whether or not 
the Greenbush line is improved for passenger operations. These freight operations 
are not caused by the project, either directly or indirectly. The extension of the 
East Braintree siding may affect the location of some operations, however, and this 
effect would be part of the Greenbush project (see the discussion under mitigation 
measures, below). 


The level of ambient noise is important to the evaluation of noise impacts. For ex- 
ample, an increase of 10 dB would be recognized as a significant impact in a quiet 
neighborhood (50 dB Lan), while anancrease of only 3 dB would be a significant 
impact in a noisier one (70 dB Lan). — However, the amount of project noise re- 
quired to raise the total noise exposure from an ambient of 50 dB (Lan) Cah dB is 
much less than that required to raise from an ambient of 70 dB to 73 dB 


In other words, if the ambient noise level is increased (because of increased freight 
operations, for example), then a given level of project-related noise (from passen- 
ger operations) is less likely to result in a significant environmental noise impact. 
A more common-experience example is that you are less likely to be bothered by 
car honking its horn when you are running the vacuum cleaner than you are when 
you are sitting reading a book. 


Given the uncertainty about how much freight traffic would be operating to the 
Fore River shipyard, it is better to use a conservative, or low, estimate, because this 
will provide a more sensitive measure of the Greenbush project (passenger train) 
noise impacts. Increasing the ambient noise to account for more freight trains 
would identify fewer properties which may potentially be noise impacted by the 
Greenbush project. 


Mitigation Measures 


After discussions with the railroad operators, the Greenbush plans were amended 
to extend the East Braintree siding and add an additional crossover between Allen 
and Commercial Streets to allow the Fore River freight trains to make moves into 
the siding and to run the locomotive around within shorter time frames. This will 
help to minimize the amount of time that the freight cars will occupy the tracks 
along Front Street. This additional length of siding extends the eastern limit of 
freight operations from Allen Street east to Quincy Avenue. This could happen up 
to two times (one train moving from the Shipyard to the Braintree yard, and one 


"Federal Transit Administration, “Transit Noise and Vibration Impact Assessment,” April 
1995, p. 3-6. 


Ibid, p. 3-3. The decibel scale is logarithmic, so that a 10dB increase represents 10 times the 
sound energy of the previous level (or twice as loud as perceived by humans). 
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moving the other way) per weekday, during daytime hours. While this change is 
designed to have a significant net benefit, the noise and vibration impact of these 
additional trains has been included as part of the Greenbush project impact assess- 
ment. 


Responding to Future Freight Requests 


No freight operator has approached the MBTA regarding operating rights along 
rights-of-way not presently in service. Should freight operators or shippers wish to 
add freight service on parts of the Greenbush Line not currently served (beyond the 
Fore River switch), the MBTA will insist the requesting operator complete a 
MEPA-approved environmental analysis process, beginning with the filing of an 
Environmental Notification Form before considering the granting of freight operat- 
ing rights. Additional discussion of this process is included in Chapter VIII. 
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Chapter V 
ENVIRONMENTAL CONSEQUENCES OF THE 


ALTERNATIVES 


sented in Chapter II. This discussion supports a major objective of 

state environmental laws - to ensure that projects are developed with 
due consideration of environmental consequences. The chapter, which is or- 
ganized to follow the same categories as Chapter III, reviews impacts on so- 
cial and economic resources, traffic and parking, the natural environment, 
and cultural resources and proposes specific measures to mitigate these po- 
tential impacts. An additional section on short-term, construction-related im- 
pacts highlights the major impacts resulting from construction, namely those 
on air quality, noise and vibration, wetlands and water resources, traffic, 
safety, and the economy. 


| Y his chapter discusses the expected impacts of the alternatives pre- 


Chapter VIII presents a detailed discussion of the impacts of the preferred al- 
ternative (Alternative 6e: commuter rail to Greenbush with an underpass 
through Hingham Square), along with specific mitigation actions developed to 
address those impacts. 


Support documents referenced in this chapter are listed in the Preface of this 
report. 

SOCIAL AND ECONOMIC IMPACTS 
The following discussion reviews the potential impact of the six transportation 
alternatives due to land acquisition and displacements, secondary or induced 
development, and the potential impact on community cohesion, and safety and 
security. 
LAND ACQUISITION AND DISPLACEMENT IMPACTS 
The analysis of land acquisition impacts identifies developed and undeveloped 


properties that would be acquired for each of the proposed transportation al- 
ternatives. The analysis of displacement impacts focuses on residences and 
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businesses that would be displaced from properties required to develop each 
alternative. 


Land acquisition and displacement impacts were identified by comparing pro- 
ject plans, including park-and-ride lot layouts, station layouts, and right-of- 
way plans with assessor's maps, aerial photographs, and photogrammetric 
mapping of potentially affected areas. Land to be acquired and homes or busi- 
nesses to be displaced were identified on a parcel by parcel basis. Project 
planning is very dynamic and land ownership and land use impacts may 
change during the project development process. This analysis is intended to 
provide a general indication of project impact under these categories. During 
the final design phase of this project, property and business owners affected 
by the alternative will be interviewed to verify property or business owner- 
ship, explore alternative final design approaches, and discuss potential 1m- 
pacts, relocation requirements, and other mitigating measures. 


Displacement of Residences and Businesses. Planning for each alternative 
focuses on avoiding and minimizing displacement of residences and busi- 
nesses by utilizing to the greatest extent feasible existing publicly-owned 
property, existing rights-of-way, and land which is in transitional use such as 
property being leased or property available for sale. 


As a result, active business takings associated with the alternatives will occur 
at six locations. These locations are the site of the Greenbush park-and-ride 
lot under the TSM-Commuter Bus alternative or Greenbush Station under the 
commuter rail alternatives and the sites of the Weymouth Landing Station 
(Weymouth Landing Option A), East Weymouth Station, Nantasket Junction 
Station, Cohasset Station, and North Scituate Station under the commuter rail 
alternatives. 


Residential land takings would include several locations in Hingham for venti- 
lation and emergency egress structures under the Commuter Rail-Tunnel AI- 
ternatives 6a through 6d (these structures would not be required under Alter- 
native 6e, the Hingham Underpass alternative), and several houses in the 
Greenbush area of Scituate, for all commuter rail alternatives with the north- 
of-Driftway location for the layover facility (Greenbush Option C). The new 
right-of-way to Greenbush Station and the Greenbush Line Layover Facility at 
the Scituate Sanitary Landfill, Greenbush Option B under the commuter rail 
alternatives, would require the taking of three residences on Stockbridge 
Road. 


Table V-1, “Property Acquisition Requirements,” identifies the property ac- 


quisition requirements under each alternative. The No Build and Commuter 
Boat — Hingham alternatives would require no acquisition of property. 
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Estimated Land 
Area to be Ac- 
Land Parcels Buildings quired Type of 
Alternative Town Proposed Use Impacted Impacted Current Use (Acres) Ownership Acquisition 
1. No Build N/a N/a N/a N/a N/a N/a N/a N/a 
2. TSM - Commuter Bus Cohasset Cohasset park-and-ride lot 2 1 Industrial building, Private 3 Private Purchase 
conservation land 
1 0 Abandoned railroad ROW 3 Commonwealth Land transfer 
of Massachusetts 
Scituate Egypt park-and-ride lot 2 0 Abandoned railroad ROW, 2 Town of Scituate Land transfer 
public works yard, and public 
street layout (parking area) 
Greenbush park-and-ride lot 2 2 Bus maintenance facility 1 Private Purchase 
1 0 Abandoned railroad ROW 2] Town of Scituate Land transfer 
3. Commuter Boat- Hingham - - - - 0 - - 
Hingham 
4. Commuter Boat- Hingham - - - - 0 - - 
Hingham and Nantasket 
Hull Nantasket Commuter Boat 1 0 Pier 1 Town of Hull Land transfer 
Terminal and satellite parking 
1 0 Parking area 4 Metropolitan Land transfer 
District Com- 
mission 
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>: 


Alternative 


Commuter Rail - At Grade 


Town 


Braintree 


Weymouth 


Table V - 1 (continued) 


Property Acquisition Requirements 


Proposed Use 


RR ROW through Braintree 
Weymouth Landing Station 
(Commercial Street relocation) 


Allen Street Turnaround 


Mill Lane Improvements 


Miscellaneous Roadway Improvements 


RR ROW through Weymouth 


Weymouth Landing Station 


Weymouth Landing (Option A) 


East Weymouth Station 


Wetland Replication Areas 


Green Street Grade Separation 


Land 
Parcels 
Impacted 


Buildings 
Impacted 


Current Use 


Active Railroad ROW 


Auto body shop; Vehicle 


storage 


Vacant industrial land 


Auto repair 


Small strip takings of 
residential and commercial 


land 


Electric transmission line 


ROW 


Vacant, former commercial 
site north of ROW; vehicle 


storage 


Public Street layout 


Furniture retailer; building 
maintenance service; two auto 
repair shops; sheet metal com- 
pany; Chinese restaurant; 
landscape contractor; sewer 
construction contractor 


Landscaping material storage 


and processing 


Vacant residential land 


Estimated 
Land Area to 
be Acquired 

(Acres) 


13 


<] 


Ownership 


Conrail (CSX 
Transportation) 


Private 


Private 


Private 


Private 


Private 


Private 


Town of 
Weymouth 


Private 


Private 


Private 


Type of 
Acquisition 


Purchase or 
trackage rights 
Purchase 
Purchase 


Purchase 


Purchase 


Purchase 


Purchase 


Land Swap 


Purchase 


Purchase 


Purchase 
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Alternative 


Table V - 1 (continued) 
Property Acquisition Requirements 


Land 
Parcels Buildings 
Town Proposed Use Impacted Impacted Current Use 
Wharf Street Relocation 1 0 Vacant industrial land, 
sewer easement 
Miscellaneous Roadway Improvements 5 0 Small strip takings of 
residential and commercial 
land 
Hingham RR ROW through Hingham 1 0 Abandoned Railroad 
ROW 
West Hingham Station 2 0 Vacant 
1 0 Public street layout 
Nantasket Junction Station 1 fi Lumber Yard 
Wetland Replication Areas 1 0 Abandoned Railroad 
ROW 
Intersection Improvements — Fort Hill 1 0 Vacant residential land 
Street at Fresh River Avenue 
Weir Street Turnaround 1 0 Vacant residential land 
Miscellaneous Roadway Improvements 8 0 Small strip takings of 
residential and commercial 
land 


Estimated Land 
Area to be 
Acquired 
(Acres) 


<1 


10 


10 


<l 


Ownership 


Private 


Private 


Commonwealth 
of MA - DEM 


Private 


Town of 
Hingham 


Private 


Private 


Private 


Private 


Private 


Type of 


Acquisition 


Purchase 


Purchase 


Land transfer 


Purchase 


Land Transfer 


Purchase 


Purchase 


Purchase 


Purchase 


Purchase 
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ny 


Alternative 


Commuter Rail - At 
Grade 


Town 


Cohasset 


Scituate 


Table V-1 continued 


Property Acquisition Requirements 


Proposed 
Use 


Railroad ROW through Cohasset 


Rodeyton (Option B) 


Cohasset Station 


Private Crossing Closures 


Wetland Replication Areas 


Cohasset Village Replacement Parking 


Miscellaneous Roadway Improvements 


Rocky Lane (Option B) 


North Scituate Station 


Land Parcels 
Impacted 


Buildin 
gs 
Impacte 
d 


Current Use 


Abandoned railroad ROW, some 
parking 


Vacant 


Abandoned railroad ROW 


Industrial building, private conservation 
land 


Driveways, vacant residential land 


Landscaping material storage and 
processing 


Vacant commercial land 
Small strip takings of residential and 
commercial land 


Vacant residential, landscaping 
material storage and processing 


Vacant industrial building, Auto body 
shop 


Tennis courts and parking area 


Industrial building driveway 


Estimated 
Land 
Area to 
Be 
Acquired 
(Acres) 


26 


Jac 


N/A 


17 


<] 


Ownership 


Town of 
Cohasset 


Private 


Commonwea 
Ith of Mass. - 
DEM 


Private 


Private 


Private 


Private 


Private 


Private 


Private 


Town of 
Scituate 


Scituate 
Housing 
Authority 


Type of 
Acquisition 


Land Transfer 


Private 


Land transfer 


Purchase 


Rights 
Purchase/ 
RightsS wap 
Purchase 
Purchase 
Purchase 


Purchase 


Purchase 


Purchase 


Land Swap 
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RR ROW through Scituate north of Union 
Street 
Miscellaneous Roadway Improvements 


Wetland Replication Areas 


Greenbush Terminal (Option A) 


Greenbush Terminal (Option B) 


Greenbush Terminal (Option C) 


12 


13 


Abandoned railroad ROW 


Small strip takings of residential and 
commercial land 


Vacant residential land 


Abandoned railroad ROW 


Bus maintenance, auto body 
shop/salvage yard, tennis club; self 


storage warehouse; six auto and marine 
repair and servicing businesses; vacant 


commercial property; 1 residence 


Public street layout 


Open storage yard (school bus storage, 
excavating business) 


Red maple swamp, 2 residences on 
Stockbridge 
Road, agricultural land 


Town sanitary landfill 


Abandoned railroad ROW 


4 residences on Ford Place and 
MacDonald Terrance, US Post Office 


Yacht sales, bus maintenance, auto 
body shop/salvage yard, tennis club; 
self storage warehouse; six auto and 
marine repair and service businesses; 
vacant commercial property; | 
residence 


Public street layouts 


Open storage yard(school bus storage, 
excavating business) 


44 


<] 


12 


22 


21 


22 


Town of 
Scituate 


Private 


Private 


Town of 
Scituate 


Private 


Town of 
Scituate 


Private 


Private 


Town of 
Scituate 


Town of 
Scituate 


Private 


Private 


Town of 
Scituate 


Private 


Land Transfer 


Purchase 


Purchase 


Land Transfer 


Purchase 


Land Transfer 


Purchase 


Purchase 


Purchase 


Land Transfer 


Purchase 


Purchase 


Land Transfer 


Purchase 
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6a. 


6b. 


6c. 


6d. 


Alternative 


Commuter Rail- 
Tunnel 
Alternatives 


Commuter Rail — 
Short Tunnel 


Commuter Rail — 
Medium 
Tunnel 


Commuter Rail — 
Long Tunnel 


Commuter Rail - 
Deep Bore 
Tunnel* 


Town 


On the surface, 
same as for 
Commuter Rail - 
At Grade alterna- 
tive above, plus the 
following 


Hingham 


Hingham 


Hingham 


Hingham 


Proposed Use 


On the surface, same as for 
Commuter Rail - At Grade 
alternative above, plus the 
following 


Vent/access structure 


Tunnel and relocated Town 
Brook 


Vent/access structure 


Tunnel and relocated Town 
Brook 


Vent/access structure 


West Hingham Station 


Hingham Square Station 


Tunnel and relocated Town 
Brook 


West portal area of tunnel 


Table V-1 continued 
Property Acquisition Requirements 


Land Parcels 
Impacted 


On the surface, 
same as for 
Commuter Rail - 
At Grade alter- 
native above, 
plus the follow- 
ing 


Deduct Alt 5 
impacts 


1 


Buildings Im- 
pacted 


On the surface, 
same as for 
Commuter Rail - 
At Grade alter- 
native above, 
plus the follow- 
ing 


Deduct Alt 5 
impacts 


0 


Current Use 


On the surface, same as for 
Commuter Rail - At Grade 
alternative above, plus the 
following 


South Street street layout 


Commercial building access 
and parking; barber shop; 
cemetery 


South Street street layout 
near Short South Street 


Commercial building access 
and parking; barber shop; 
cemetery 


South Street street layout 
near Short South Street 


Vacant 


Parking 


Commercial building access 
and parking; barber shop; 
cemetery 


Greens irrigation well field, 
maintenance facilities and 
grounds keepers residence 
at South Shore Country 
Club 


Estimated Land 
Area to 
be Acquired 
(Acres) 


On the surface, 
same as for 
Commuter Rail - 
At Grade alter- 
native above, 
plus the 
following 


<] 


<] 


<] 


<] 


<] 


None 


<] 


Ownership 


On the surface, 
same as for 
Commuter Rail 
- At Grade alter- 
native above, 
plus the 
following 


Town of 
Hingham 


Private 


Town of 
Hingham 


Private 


Town of 
Hingham 


N/A 


Town of 
Hingham 


Private 


Town of 
Hingham 


Type of 
Acquisition 


On the surface, 
same as for Com- 
muter Rail - At 
Grade alternative 
above, plus the 
following 


Purchase 


Construction and 
subsurface 
easements 
Purchase 
Construction and 
subsurface 


easements 


Purchase 


None 


Purchase 


Construction and 
subsurface 
easements 


Purchase and sub- 
surface easement 
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6e. 


Commuter Rail — 


Underpass 


Hingham 


Tunnel 


West Hingham Station 


Ventilation and access struc- 
ture 


Access structure 


Tunnel and relocated Town 
Brook 


30 


Deduct Alt 5 
impacts 


1 


Deduct Alt 5 
impacts 


0 


Residential and commercial 
properties at South Street, 
Bishops Lane, Oregon 
Court, Hersey Street, South 
Lane and Forget-Me-Not 
Lane 


Vacant 
Residential property at 
Hersey Street 


Residential Properties 


Commercial building access 
and parking; barber shop; 
cemetery 


None 


<1 


<1 


Private 


N/A 


Private 


Private 


Private 


Subsurface ease- 
ment 


None 


Purchase 


Purchase 


Construction and 
subsurface 
easements 
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Property Acquisition and Displacement Impacts of the Alternatives. The 
TSM-Commuter Bus alternative would require acquisition of property for the 
three park-and-ride lots in Cohasset, the Egypt section of Scituate, and at 
Greenbush in Scituate. Portions of each of the three park-and-ride lots would 
be constructed using sections of the former railroad right-of-way. At the Co- 
hasset site, an industrial property currently used for storage and dispatching of 
waste collection equipment would be acquired, and a small amount of private 
conservation land would also be used. At the Egypt site, a portion of the Sci- 
tuate Department of Public Works yard would be used in addition to the rail- 
road right of way. At the Greenbush site, bus maintenance and storage would 
occur at existing private bus operator maintenance and storage garages. 


The Commuter Boat-Hingham alternative would not require additional acqui- 
sition of property. The Commuter Boat-Hingham alternative and Nantasket 
alternative would require development of the Nantasket Pier, owned by the 
Town of Hull, as a commuter boat docking facility and development of satel- 
lite parking at the Metropolitan District Commission (MDC) property along 
George Washington Boulevard. 


The Commuter Rail At-Grade alternative would require acquisition of prop- 
erty for right-of-way, stations, and the layover facility. Segments of the right- 
of-way are currently in ownership by four entities: a portion of the right-of- 
way in Braintree is owned by Conrail; a portion of the right-of-way in Brain- 
tree and the sections through Weymouth and Hingham are owned by the 
MBTA or other state agencies; the remainder of the right-of-way in Cohasset 
is owned by the Town of Cohasset, and the right-of-way in Scituate 1s owned 
by that town. 


It is estimated that, except for potential minor site-specific property additions 
necessary for drainage structures, retaining walls, or toe of railbed slope, the 
track component of the com- 
muter rail alternatives could 
be developed entirely within 
the existing right-of-way un- 
der Greenbush Options A and 
C. Approximately a quarter- 
mile of new right-of-way 
would need to be acquired in 
the Stockbridge Road area of 
Scituate if the option of the 
Scituate sanitary landfill site 
for the Greenbush Station and 
Greenbush Line Layover Fa- 
cility (Greenbush Option B) is 
selected. 





Nantasket Junction station site 
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Station sites would have to be acquired at Weymouth Landing, East Wey- 
mouth, West Hingham, Nantasket Junction, Cohasset, North Scituate, and 
Greenbush, and a layover facility site would have to be acquired at Green- 
bush. Three options are under study for the Greenbush Station and Greenbush 
Line Layover Facility. 


In Hingham Square, the commercial center borders the right-of-way and em- 
ployees of businesses currently park their cars on the state-owned railroad 
right-of-way. This parking would no longer be available with the 
implementation of the Commuter Rail-At Grade alternative. Some businesses 
store trash dumpsters on the right-of-way. Construction of Hingham Square 
Station associated with Commuter Rail-Tunnel Alternative 6c would displace 
seasonal activities that occur in the municipal parking lot, such as a farmer's 
market, Christmas tree sales, and other activities of this nature. These activi- 
ties would be relocated to other sites within the community. 


In Cohasset Village, historically the railroad right-of-way served as one edge 
of the commercial district. Since abandonment of rail service and purchase of 
the right-of-way by the town, the business district has expanded to the other 
side of the right-of-way. The right-of-way is now used for vehicle circulation 
to get to stores and parking. With reinstitution of commuter rail service, the 
right-of-way would be fenced, pedestrian access would be limited to the street 
crossings, and the parking and circulation pattern would be revised. 


Alternatives 6a, 6b, and 6c would follow the existing railroad right-of-way. 
Alternative 6d would include a tunnel constructed on a new alignment; it 
would require acquisition of subsurface easements along the tunnel alignment. 
Alternative 6c would involve construction of a Hingham Square Station in 
place of the West Hingham Station. All Commuter Rail-Tunnel alternatives 
would require property acquisition for surface level vent shaft structures, ex- 
cept alternative 6e, which does not require such structures. 


All commuter rail alternatives would also require acquisition of small slivers 
and strips of land next to streets that are to be upgraded for traffic mitigation 
or grade crossing safety. These acquisitions will be determined during final 
design. 


The residential and business displacements associated with the alternatives are 
shown in Table V-2, “Residential and Business Displacements.” 


Land Acquisition and Displacement Procedures. The acquisition of mu- 
nicipally-owned land would occur through a negotiated agreement between 
the Commonwealth of Massachusetts and the affected town, as authorized 
through Chapter 33, Section 47 of the Massachusetts General Court’s Acts of 
1991. For privately-owned property, the MBTA 1s authorized to purchase 
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2 


3. 


4. 


> 


6. 


Alternative 


TSM - Commuter Bus 


Commuter Boat — Hingham 


Commuter Boat - Hingham 
and Nantasket 


Commuter Rail - At-Grade 


Commuter Rail - Tunnel 


Town 


Cohasset 


Scituate 


None 


None 


Braintree 


Weymouth 


Table V-2 
Residential and Business Displacements 


Facility 


Cohasset park-and-ride lot 


Greenbush park-and-ride lot 


None 


None 


Mill Lane Improvements 


Commercial Street Relocation (Option A) 


Weymouth Landing Station 


East Weymouth Station 


Displaced Establishment 


Solid waste hauling 


Bus and truck storage facility 


None 


None 


Auto repair shop 


Auto repair shop 
Auto storage and display (vacant building) 


Auto storage and display 


Chinese restaurant 


Furniture retailer 

Building maintenance business 
Auto repair shop 

Auto repair shop 

Landscaping contractor 

Sewer construction contractor 


Sheet metal business 


Approximate 
Building Floor 
Area 


24,000 sf 


5,600 sf 


2,700 sf 


1,200 sf 
1,000 sf 


1,200 sf 


16,900 sf 


3,200 sf 
6,000 sf 
1,800 sf 
2,400 sf 
1,800 sf 


5,000 sf 


Estimated Full 
Time 
Employment* 


12 


MIA YOdINNOD ANIT HSNINATAD VLIW 


SHONANOASNO) TVINANNOMIANY — A YALdIVH) 


EIA 


Hingham Nantasket Junction Station 
Hingham Square Tunnel 
(Alternatives 6a, 6b, 6c, & 6e) 
Cohasset Cohasset Station 


Scituate North Scituate Station 


Greenbush Terminal (Option A) 


Greenbush Terminal (Option B) 


Greenbush Terminal (Option C) 


Lumber yard 


Barber Shop (temporary displacement) 


Solid waste hauling 


Auto body shop 


Bus maintenance yard 


Auto body shop/salvage yard 


6 Auto and marine repair and service businesses 


School bus storage/excavating contractor 
Tennis club 


Self storage warehouse 


Single family residence #220 Stockbridge Road 
Single family residence #218 Stockbridge Road 


Single family residence and outbuilding #212 
Stockbridge Road 


Yacht sales 
Bus maintenance yard 


Auto body shop/salvage yard 


6 Auto and marine repair and service businesses 


School bus storage/excavating contractor 
Tennis club 


Self storage warehouse 


38,000 sf 


200 sf 


24,000 sf 


1,200 sf 


5,600 sf 


2 buildings 
4,200 sf 


2 buildings 
17,200 sf 


2,100 sf 
22,800 sf 


5 buildings 
20,000 sf 


700 sf 
5,600 sf 


2 buildings 
4,200 sf 


2 buildings 
17,200 sf 


2,100 sf 
22,800 sf 


5 buildings 
20.000 sf 


12 


12 


17 
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properties needed for transportation purposes or acquire them by eminent do- 
main if the MBTA and the seller cannot come to terms'|] Purchase price is 
based on fair market value at the time of the transfer according to standard 
appraisal techniques, such as values of comparable properties. The require- 
ments of the Federal Uniform Relocation Assistance and Real Property Ac- 
quisition Policies Act and its implementing regulation will be followed. In 
accordance with Federal and State guidelines, the MBTA would pay fair mar- 
ket value for all parcels in private ownership which need to be acquired. Re- 
location assistance, as required under the Federal Uniform Relocation and 
Housing Assistance Act, would be given to all businesses and residents that 
are displaced. The resources of the MBTA Real Estate Department would be 
available to assist businesses requiring relocation. It 1s anticipated that all 
displaced businesses and residents can be successfully relocated within the 
study area. At a minimum these assistance services would include: 


» Development of a relocation plan which would ensure that businesses and 
residents receive equitable treatment; 


» Advice and assistance to explain eligibility requirements, relocation bene- 
fits that are available to displaced businesses and residents, and to deter- 
mine business relocation and resident needs through site visits and inter- 
views; 


» Provision of suitable current listings and prices of replacements properties, 
assistance in completing applications and claim forms, and the prompt is- 
suance of payments due to those who are displaced; and 


» Sensitivity to the individual needs of each business and resident. 


In Cohasset Village, the existing municipal parking lot would be expanded 
and reorganized so that there is no net loss of parking spaces at this location. 
These plans have been discussed with town officials as a means to avoid park- 
ing displacement in Cohasset Village. 


Secondary or Indirect Impacts. The terms “secondary” and “indirect” 1m- 
pacts refer to impacts that may result from the project, where such impacts are 
removed from the project site in terms of time or distance. That is, these 1m- 
pacts do not occur directly as a result of the construction or operation of the 
project, but may occur some time later or at some other place. Often, there is 
some other event or activity (which may have been encouraged by the project) 
that directly causes the impact, so the impact is considered to be indirect or 
secondary with regard to the proposed project. 


' Eminent domain may be used even when the terms of the sale have been negotiated with the 
owner, as this procedure may have certain advantages to both parties or to the MBTA. 
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Some transportation improvement projects might significantly alter access to a 
particular area in such a way that developers might be encouraged to build 
new homes or office buildings. This new development would have certain 
impacts (caused by construction, or by the traffic that it generates, for exam- 
ple) that would be indirect or secondary effects of the transportation 1m- 
provement. A classic example is the construction of a causeway to an island 
in a harbor, where one of the purposes of the causeway is to serve a new con- 
tainer facility and similar port uses. The direct waterways impact of the 
causeway would be related to the fill under the roadway, and the secondary 
waterways impact would be the waterfront filling for the port facilities. 


With analysis of secondary effects, there is often a problem determining a 
cause-and-effect relationship between the proposed action and other activities, 
as well as uncertainties as to whether such secondary impact will occur, its 
magnitude, and its location. Some of the purported impacts are speculative, 
unlikely, or have a very small dependence on the project. Under federal envi- 
ronmental law, secondary effects that are “reasonably foreseeable” must be 
considered in the environmental process; under state law, all negative impacts 
to the natural environment that are “actual or probable,” “not eee insig- 
nificant” impacts, whether direct or “indirect,” must be considered.~ This 
standard means that the possible secondary effects must be likely enough 
and/or potentially serious enough that a “reasonable” decision maker would 
take them into account along with other considerations in making a decision 
whether to go forward with the project. 


MBTA consultants have carefully reviewed the available research and infor- 
mation on the potential secondary effects of commuter rail. The relevant stud- 
ies and some key conclusions from each are listed below: 


TCRP Report 16: Transit and Urban Form prepared by Parsons, Brincker- 
hoff, Quade and Douglas, Inc., Portland Oregon. Transportation Research 
Board, Transit Cooperative Research Program published by the National 
Academy Press, Washington, 1996. 


This study concluded: 


» Rail transit investment often leads to increased property values, both resi- 
dential and commercial. The study cites the Armstrong paper, also cited 
in the Greenbush SDEIS/R, which documents an average 6.7 percent in- 
crease in values in communities served by commuter rail. [vol. I, p. 26] 


» The impact of rail transit on the level or intensity of development is less 
certain, with studies reporting varying results. Studies looking at 
WMATA in Washington, for example, cite new commercial development 


* Code of Massachusetts Regulations, 301 CMR 11.02(2) (probable, insignificant); 301 CMR 
11.07 (6) (h) (direct or indirect) 
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near some stations that is related to the rapid transit service, but no overall 
change in regional development. Studies at BART in the San Francisco 
area noted new office development at some suburban stations, and some 
new multi-family housing within %4 mile of rapid transit stations. Much of 
this is attributable to “aggressive actions” by local governments to encour- 
age and support this kind of development. [vol. I, p. 28] 


» On the review of studies of transit and development, “A key finding of 
these and other recent studies is that rail transit improvements, in and of 
themselves, are rarely sufficient to stimulate growth.” These studies con- 
firm the findings of Knight and Trygg’s seminal study in 1977 that identi- 
fied the factors that are necessary to realize develop in association with 
new transit services [Robert L. Knight and Lisa L. Trygg, “Land Use Im- 
pacts of Rapid Transit: Implications of Recent Experience,” a report by de 
Leuw Cather & Co. for the U.S. Dept. of Transportation, 1977. Also re- 
ported in Knight and Trygg, “Evidence of Land Use Impacts of Rapid 
Transit Systems,” in Transportation, 6 (1977), pp. 231-247.] There is no 
significant correlation between commuter rail ridership and the density of 
residential development near suburban stations — in fact, higher ridership 
areas tend to have slightly lower housing development density (housing 
units per acre). There is a moderate positive relationship between com- 
muter rail ridership and income — that is, higher ridership areas have 
higher average household incomes. Similarly, commuter rail ridership is 
higher in areas with higher automobile ownership. These relationships are 
opposite of those observed for most transit modes in urban areas. [vol II, 
p 16] 


Transit Cooperative Research Program, Research Results Digest No. 7: “An 
Evaluation of the Relationships Between Transit and Urban Form” TRB, 
June 1995. 


This publication reports some of the same research reported in TCRP Report 
16. Of particular note are the following conclusions: 


» “In general, transit investments and services are incapable by themselves 
of bringing about significant and lasting land use and urban form changes 
without public policies that leverage these investments and the pressure of 
such forces as a rapidly expanding regional economy.” 


» Transit modes such as buses, busway, and light rail have less ability to 
contribute to land use changes or development than investments in heavy 
rail (rapid transit). 


» Property values are enhanced by rail transit services. 


NCHRP Report 403: “Guidance for Estimating the Indirect Effects of Pro- 
posed Transportation Projects.”’ Louis Berger and Associates, East Orange, 
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NJ for the Transportation Research Board. Published by the National 
Academy Press, 1998. 


This document presents case law and examples to explain the requirements for 
assessment of indirect or secondary effects (including residential and com- 
mercial development) in environmental documents. The report provides ex- 
amples of actual transportation projects where such secondary impacts could 
be significant. On the other hand, cases where the development impacts are 
unclear, or where evidence suggests that the transportation project would not 
have a significant role in, would not require analysis of secondary impact in 
the EIS, based on the “reasonably foreseeable”’ rule: 


The EIS needs to focus on what 1s “probable,” not on circum- 
stances that, while they may be possible, are not likely. “An 
EIS need not discuss remote and highly speculative conse- 
quences.” U. S. 9th Circuit Court of Appeal in Trout Unlimited 
v. Morton, 509 F.2d 1276 (9" Cir., 1974) (finding that an EIS 
for a reservoir need not consider possible second home devel- 
opment where no such plans existed). 


TCRP Synthesis 20: “Transit Focused Development.” by Douglas Porter for 
the Transportation Research Board. Published by the National Academy 
Press, 1997. 


This report is a review of a wide range of studies that looked at the relation- 
ship between transit and commercial and residential development. The con- 
clusions of the effort include: 


» Transit has had a major influence on the development in the central busi- 
ness districts of large metropolitan areas such as New York, Chicago, Bos- 
ton, Philadelphia, and, more recently, San Francisco, Portland (Oregon) 
and Washington. 


» Commercial development is more affected than residential by proximity to 
transit services. 


» Supportive public policy and regulatory actions are necessary to realize 
development benefits/impacts. 


» The more intense residential development that has occurred near transit 
stations (on BART, for example) has been the result of “aggressive” ac- 
tions by local governments to encourage this type of development. 


» “The consensus of most studies is that transit alone is unlikely to affect 
development patterns greatly in this automobile age.” [p 8] 
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MBTA System Experience 


In support of the Old Colony environmental studies, MBTA consultants con- 
ducted site analyses and business interviews at eleven existing commuter rail 
stations along three different MBTA commuter rail lines in the Greater Boston 
area to determine the station site impact of commuter rail on communities 
served by the MBTA. Stations visited included major park-and-ride sites 
(Route 128, Sharon, and Norwood Central), stations in residential areas (Can- 
ton Junction and Reading), stations located adjacent to downtown busi- 
ness/commercial areas (Wakefield, Franklin, Haverhill, and Norfolk), and sta- 
tions in industrial areas (Walpole and Bradford). Sites selected were intended 
to represent the range of proposed sites within the study area. 


The analysis of land use and zoning impacts compared project plans, right-of- 
way maps, station plans, and parking lot layouts, with aerial photographs, land 
use maps, public and private development permits, local zoning codes, and 
local zoning maps of the affected areas. Public officials from regional plan- 
ning commissions, town planning boards, industrial development agencies, 
and other organizations were interviewed to identify land uses and zoning 
regulations, explore alternative plans, and discuss potential impacts and regu- 
latory changes. 


This analysis revealed that very little commercial or industrial development 
impact has occurred around stations providing only commuter rail service, and 
what commercial development that 1s there, shows little evidence that the de- 
velopment could be attributed to the rail station. Sharon Station had no com- 
mercial activity in the vicinity. Commercial activity near Norwood Central 
Station included several auto parts and repair stores which do not derive a sig- 
nificant share of their business from the commuter rail patrons. The inter- 
views support the theory that commuter rail stations alone do not create a 
critical mass of commuters which can support commercial activity independ- 
ent of other factors. A proposed development at the Route 128 commuter rail 
station would be supported in large part by access to a heavily traveled com- 
muter highway, Route 128, and the dual intercity (New York-Boston) and 
commuter nature of this station. No stations on the Greenbush Line, however, 
are in close proximity to a regional highway nor would they have any 
AMTRAK intercity rail service. 


These studies support three conclusions regarding the potential for secondary 
effects from the transit services contemplated in this project: 


» Itis unlikely that any of the contemplated transit services, including rein- 
stitution of commuter rail service, will have any significant effect on the 
number of homes built in Greenbush communities, or on commercial de- 
velopment in the vicinity of Greenbush corridor stations or terminals. 
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» Residential property values in communities served by commuter rail sta- 
tions can be expected to increase modestly as a result of the commuter rail 
Service. 


> No specific downtown Boston office development (or even general scale 
and location) can be attributed to this particular project, but the Greenbush 
Line project is part of a regional transportation strategy that is designed to 
encourage economic development in the CBD area, and such strategies 
can and have encouraged new jobs and office development in the CBD. 


The first conclusion may be counter-intuitive to many observers. For exam- 
ple, in a report on the potential impacts of sprawl on the South Shore prepared 
by students at Harvard’s Graduate School of Design, the student authors as- 
sumed that the imminent opening of commuter rail service on the Middlebor- 
ough and Plymouth Lines could help to “unleash a new wave of suburban 
sprawl and urban disinvestment that could have enormous harm to this region 
and its communities.””~ This statement was offered without proof and without 
recognition of the contrary findings of the TRB research. Further examples 
are statements made in 1998 concerning the expected impacts of the Middle- 
borough and Plymouth Lines: one by a Kingston town official, ““There will be 
more homes, no question about that,” and another by a Halifax official, 
“Twenty years down the road, I think people will be saying the train affected 
the growth of the South Shore more than anything else.’ The town officials 
were reacting to information that housing prices had increased 19 percent in 
the corridor and that real estate agents had reported that many home buyers 
had mentioned the train service as a reason that they were interested in buying 
in these communities. 


The national study results can be put into context by considering that the area 
south of Boston (including the area now served by the Middleborough and 
Plymouth Lines) grew at a significantly faster rate than the rest of eastern 
Massachusetts for many years when there was no commuter rail service in this 
area (and all other parts of eastern Massachusetts had such service). Since the 
introduction of commuter rail service, the number of residential sales, growth 
in home prices, and the number of new housing starts have sometimes lagged 
behind other parts of the metropolitan area. This demonstrates that home- 
building is dependent upon a host of factors and that the existence of com- 
muter rail has not had a significant or predictable effect, other than on prop- 
erty values. 


Fa Region in Transition: The New Old Colony,” Harvard Graduate School of Design, Fall 
1996, p. 3. 


“The Patriot Ledger South Edition, Sept. 29, 1998, p. 13. 
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A general increase in property values in the Greenbush communities is likely 
to be seen as a benefit to current property owners in these towns. However, 
two additional concerns have been raised about property values: 


First, while property values may increase on average in the community as a 
whole, there may be certain properties close to the tracks where property val- 
ues decline, presumably due to noise, traffic, or visual effects of the commuter 
rail service. Some observers have speculated that lower property values will 
further result in abandoned or neglected properties, which could have a nega- 
tive effect on historic preservation efforts or on the economic vitality of the 
communities. Armstrong (whose paper is cited above) provided some infor- 
mation that implies that lower property values — as much as 20 percent lower 
— have been observed near the tracks in some communities. Armstrong was 
unable to relate this effect to commuter rail operations by themselves (as op- 
posed to freight operations or other factors). Further, his later attempts to re- 
late lower property values to the proximity to commuter rail operations, or to 
the noise or traffic impacts generated by commuter rail, failed to find any sig- 
nificant causal relationship to these factors. Further, the studies in the existing 
commuter rail communities discussed above has shown that any loss in prop- 
erty value that may have occurred has not been sufficient to cause deleterious 
effects such as property abandonment, neglect of basic maintenance, crime, or 
other impacts of this nature. 


Second, some observers are concerned that an increase in property values may 
exacerbate a regional problem with the lack of affordable housing. However, 
the impact of commuter rail on property values (on the order of 7 percent) is 
small compared to the increase in home prices that has occurred in the Boston 
area in the last five years (on the order of 40-50 percent). Further, only part of 
the increase in property values in Greenbush communities would represent an 
overall regional increase in values — these increases would be at least partly 
offset by lower prices in communities that do not have commuter rail service 
and are therefore less competitive in the housing market. 


Concerns were also raised by some observers that improvements to the rail 
line would result in industry shipping by rail through the Greenbush corridor, 
or municipalities shipping trash by rail. As explained in greater detail in 
Chapter IV, “Transportation Impacts” it is extremely unlikely that new indus- 
tries would relocate to the Greenbush Line to ship by rail (beyond the area in 
Braintree with current freight service, there are no existing shippers that 
would be on the line once it opens). It is uneconomical (both to the MBTA 
and the to towns) to ship trash by rail, and no towns have indicated an interest 
in doing so. 
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COMMUNITY COHESION 


Potential impacts of transportation projects on community cohesion include 
possible activities that are incompatible with existing land uses, displacement 
of important community facilities, creation of barriers to neighborhood or 
community activities, and changes in the character of a community. These are 
addressed in turn, below 


Potential for impacts to incompatible land uses. In theory, a transportation 
facility could be so incompatible with particular land uses that these uses 
would be driven away, or would not be located near the right of way or sta- 
tions. For example, the traffic and noise generated by a highway interchange 
may be incompatible with the use of the area as a small-scale residential 
neighborhood. These impacts are not expected to be significant for the 
Greenbush project for several reasons: 


1. Commuter rail and express bus facilities are currently located in many dif- 
ferent kinds of areas in the Boston metropolitan area, with no discernable 
compatibility problems. In particular, commuter rail lines and stations are 
located in areas within or adjacent to residential neighborhoods (Wedge- 
mere), commercial (Framingham), industrial (Mishawum), and wildlife ar- 
eas (Newburyport). 


2. The commuter rail line would use an existing right of way, and therefore 
the adjacent land uses have largely grown up around an operating rail line. 
In some areas, such as Scituate, there has been a substantial amount of new 
construction near the right of way since rail operations ceased, but this is 
this additional development of the same type, that 1s mostly single family 
residential, that was there before. Similarly, boat service alternatives 
would use facilities that have been used for boat docking and/or commuter 
boat operations for many years. 


3. At station locations where station parking abuts residential uses, and where 
such parking represents a new use (e.g. West Hingham), the station parking 
is designed with landscaped strips and/or wooden fences to provide a buffer 
to separate the different land uses visually. 


Elimination of Community Facilities or Activities. This potential impact 
would occur where the project resulted in the displacement or elimination of 
facilities or activities that are used by a significant portion of the population 
for shared activities, including schools, churches, libraries and meeting halls. 
Generally, commercial activities (stores, etc.) would not be included in this 
category unless they serve a community, rather than individual, function. 


In the SDEIS/R, a number of potentially affected community facilities were 
identified: 
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» 


In Hingham, a farmers’ market that has used the Station Street parking lot 
in the past would be affected by Alternative 6c, which includes a com- 
muter rail station at Station Street. If this operation were chosen, the 
farmers’ market would have to be relocated to another site in the area 
(there are several sufficiently large municipal lots in the general area) or 
accommodated within the station parking facility on a Saturday or Sunday. 


As these options are quite feasible, there is no permanent impact on this 
activity; the activity may be relocated and 1s not eliminated. 


Tennis facilities (which may host tournaments, instructional classes or 
other community events) would be displaced at each of the two stations in 
Scituate. The public courts in North Scituate would be replaced with a 
recreation facility of equal value as determined by the Town (at one time, 
the Town requested that the courts be replaced at the High School, but that 
request has been withdrawn). The private tennis club at Greenbush would 
be relocated in conformance with the choices made by the owners. As the 
large majority of members arrive by automobile, the relocation of these 
courts in the general area would not result in a significant disruption of 
community activities. 


A bowling alley in East Weymouth, identified in the SDEIS/R, has closed 
since the publication of that document, and is no longer impacted by the 
project. 


In Cohasset, the rail line would have separated the Osgood School from a 
conservation area sometimes used for nature classes. The Osgood School 
has been closed since the publication of the SDEIS/R (current plans are to 
locate the town library and a childrens’ museum at this site), and replaced 
at a location one-half mile away, on the same side of the tracks as the con- 
servation area. Even though access from the school is no longer an issue, 
the MBTA has agreed to place the fence on the south side of the tracks as 
close to the tracks as practicable, to leave enough room outside the fence 
for a pathway from Sohier Street to the Town conservation land. 


Barrier effect. Community disruption could occur where the transportation 
facilities would: 


» 


Interfere with the informal flow of social activity within a neighborhood, 
such as by creating permanent physical barriers to driving or walking 
routes or by creating temporary delays or otherwise interfering with access 
between homes and community services such as shopping areas, 
churches, and libraries. 


Disrupt the operation of community services such as emergency services 
and trash collection. 
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The commuter bus and commuter boat alternatives are not anticipated to in- 
volve community disruption. The commuter bus alternative uses existing 
roadways and does not create any barrier beyond those that already exist. 


The technique used to identify community disruption impacts included a re- 
view of plans with local public officials, including police and fire chiefs, to 
identify areas where gates at grade crossings would hinder community access. 
A review of aerial photographs was also used to identify community facilities 
near the railroad right-of-way. Meetings with community members were held 
to identify additional issues, such as areas where pedestrians or cyclists would 
be likely to cross the right-of-way. 


With the commuter rail alternatives, permanent physical barriers might occur 
at the following locations, where street crossings are permanently closed, or 
where informal walking routes are blocked by the rail line: 


1. In East Braintree, students going to the Middle School on Union Street 
often walk along the currently-active tracks from Commercial Street, 
or walk through an industrial area to cross the tracks. Braintree offi- 
cials have asked the MBTA to take steps to discourage this practice, 
and in response, the plans for this area include special fencing with 
small mesh to discourage climbing. Students will be required to use 
sidewalks along Commercial and Union Streets. 


2. In East Braintree, Allen Street would be closed where it crosses the 
tracks. Little pedestrian activity was observed at this crossing, and 
safety concerns (continuation of current freight switching activity) dic- 
tate against providing a pedestrian crossing here. Motorists would go 
out the other end of Allen Street to Commercial Street with little in- 
convenience. 


3. With the Commercial Street Realignment option in Weymouth Land- 
ing (see Chapter II), the Shaw Street crossing in Braintree would be 
closed. Shaw Street is the traditional route to the commercial area in 
Weymouth Landing from portions of East Braintree. Pedestrians 
would be able to walk to the Landing on a pathway parallel to the 
tracks, with no significant change in travel distance. Those in cars 
would use Mill Street or Allen Street to get to the Landing. 


4. Also with the Commercial Street Realignment, Commercial Street 
would be rerouted where it crosses the tracks near Weymouth Land- 
ing. There is a church and church school on the section of Commer- 
cial Street cut off. Weymouth residents from the Thayer Landing area 
of Weymouth would be able to walk to church or school through a pe- 
destrian gate across the tracks. Those in automobiles would have to 
drive a couple of blocks farther via the relocated Commercial Street. 
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5. In East Weymouth, students at Weymouth High School have become 
accustomed to using the right-of-way as access to the school from East 
of Jackson Square, or to cutting across the right of way near East 
Street. With railroad service restored, the right-of-way would be 
fenced and pedestrian travel paths would be limited to the street cross- 
ings. The station plans include a walkway parallel to the tracks that 
would connect the area east of Jackson Square with East Street. Stu- 
dents would be required to go down East Street (crossing the tracks, if 
necessary, at the gated and signalized crossing of East Street) to the 
High School. In East Weymouth, Wharf Street would be relocated 
slightly so that it does not cross the tracks. This would not result in 
any significant change in access to the trash transfer facility on Wharf 
Street. Under Alternative 5 (Commuter Rail At-Grade), the tracks 
cross Central, Main and South Streets in the middle of the Hingham 
Square commercial district. When the train passes through, pedestri- 
ans would be temporarily inconvenienced as the gates come down and 
close off the street for up to a minute at a time. While this is true at 
each of the grade crossings on the line, in Hingham Square, pedestrian 
traffic across the right-of-way is particularly heavy at times. Even so, 
pedestrian activity is generally highest at midday and weekends, when 
the commuter rail train schedule 1s the lightest (a train every one to 
two hours). Under each of the Hingham Square tunnel alternatives 
(Alternatives 6a through 6e), these grade crossings would be avoided. 


6. With the Hingham Underpass option (Alternative 6e), Torrent Cross- 
ing would be 
closed at the re- 
quest of the Town 
of Hingham, and 
Hersey Street 
would be redes- 
igned.~ There is 
minimal pedestrian 
activity at this 
crossing, and both 
pedestrian and ve- 
hicle trips would 
be accommodated 
at Hersey Street with Torrent Crossing area of Hingham 
little additional in- 
convenience. 





> This arrangement requires approval of four-quadrant gates at Hersey Street or an alternative 
design that would put median islands or channelization devices on Hersey and South Streets. 
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7. Weir Street in Hingham would be closed under all options. This is a 
very low-volume crossing, and this closing would have minimal ef- 
fects on community activities. 


8. Smith Place in Cohasset Village would be closed at the rail crossing. 
An alternative route via Pleasant Street is nearby, so there would be 
only minor impacts. 


9. The westerly crossing of Spring Street in Cohasset would be closed to 
reduce automobile traffic on this street. A pedestrian crossing will be 
provided here to allow convenient access to Cohasset Village and the 
Library, etc. by those on foot or bicycle. 


10. The closing of several private crossings in Cohasset would not have a 
significant effect on public access. 


Impacts on Emergency Services. In general, emergency services could be 
delayed at any point along the rail line when the train passes over a grade 
crossing, and all street traffic is stopped. If an emergency vehicle (or any 
other vehicle) arrives at a crossing after the gates have descended to warn of 
an oncoming train, the emergency vehicle would be stopped a maximum of 60 
seconds. At any particular grade crossing, this would happen up to 24 times 
per day. The average delay, considering the probability of arriving at the grade 
crossing when the gates are down, is one-half second per emergency vehicle 
trip per crossing. This is not likely to have a significant effect on overall re- 
sponse time. It should also be noted that, because of the time it takes a train to 
slow to a stop, there is 
no practicable or safe 
method of pre-empting 
the grade crossing so 
that the train would 
stop when an emer- 
gency vehicle ap- | 
proaches the grade rT. 
crossing. 


There are two loca- 
tions where fire sta- 
tions are located in 
close proximity to 
grade crossings: near 
Hersey Street in 
Hingham, and near the 
crossing of First Parish 
Road in Scituate. The Hersey Street crossing has been designed as a two-way 
crossing, so that fire trucks can move south over the tracks when they need to. 





The Cohasset station site is located near the 
Hingham/Cohasset line. 
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At First Parish Road in Scituate, a second traffic signal, actuated by fire per- 
sonnel when a fire truck leaves or returns to the station, would be installed on 
the south side of the grade crossing. This light would stop northbound traffic 
before it crosses the railroad tracks, reducing any chance that these cars will 
stop on the tracks when waiting for the fire equipment to maneuver. 


SAFETY AND SECURITY 


Community safety and security impacts of transportation projects are consid- 
ered in terms of: 


» The potential for crimes committed against passengers (or their cars) at 
proposed park-and-ride lots, commuter boat parking lots, and commuter 
rail stations; 


» The potential for trespassers to enter the right-of-way, created a potential 
hazard; and 


» The potential for train-motor-vehicle collisions at grade crossings. 


Crime concerns. A review of transit literature and interviews with safety of- 
ficers in existing commuter rail communities indicates that crimes against per- 
sons at or near transit stations reflects the crime rate in the neighborhoods in 
which they are located. These communities, like other commuter rail com- 
munities, have low rates of personal crimes. Crimes against property (vandal- 
ism and theft of or from automobiles) are likewise expected to be comparable 
to similar crimes at other parking facilities in the area. Nevertheless, isolation 
of park-and-ride lots, commuter boat parking lots, and commuter rail station 
sites 18 a Safety and security concern because isolated sites might increase the 
chances of, or the perceived likelihood of, personal safety and theft or vandal- 
ism to parked vehicles. 


To allay concerns about safety, parking areas would be designed to be open 
for overall visibility and facility design, such areas would be lighted by street- 
lights until 30 minutes after the last train, and stations would be equipped with 
emergency communications systems. 


One of the most effective measure to promote security is to locate facilities in 
areas where they are not isolated from normal daytime activities, and where 
there is a view of the lots from public street areas and homes or businesses. 
The commuter bus park-and-ride lots, commuter boat terminals, and com- 
muter rail station parking lots are generally proposed for locations with mod- 
erate to high activity levels. There is typically some street traffic and visibil- 
ity and commercial activity near these areas. Possible exceptions are the outer 
reaches of the Hingham commuter boat parking lot, the Cohasset Station and 
Greenbush Station, Option B at the Scituate Sanitary Landfill. The commuter 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES 


MBTA GREENBUSH LINE CORRIDOR FEIR 


boat parking lot is planned to be replaced (separate from the Greenbush pro- 
ject) and redesigned as part of a multi-use plan for the Hingham Shipyard, and 
this plan will significantly change the security concerns of the present lot. At 
the landfill site, the station would be located adjacent to the layover facility. 
The layover site will have activity associated with train departures, train arri- 
vals, crew changes, and general operations and maintenance work. These ac- 
tivities throughout the day will provide a presence on site that will counteract 
the security concern associated with the isolation of the site. 


The Cohasset commuter rail station site 1s located in a relatively remote area 
to comply with the requests of the Cohasset Selectmen. Also at the request of 
the Town, the lot will be screened with trees and other vegetation to reduce 
the view of the parking lot from nearby properties such as the cemetery. 
These accessions to the wishes of the Town, to address their concerns for aes- 
thetics and traffic impacts, are not expected to have a significant negative ef- 
fect on personal safety or property crimes, and are likely to represent a net 
benefit of the project. 


It is anticipated that town police would provide routine security at the com- 
muter bus park-and-ride lots and commuter boat parking lots. MBTA police 
would provide occasional security checks at the commuter rail stations. Due 
to the size of the commuter rail network and the distance of the stations from 
Boston, frequent patrols by MBTA police are not utilized. Communities that 
currently have commuter rail service include the stations in their normal po- 
lice patrols. Police in communities with commuter rail service indicate that 
security at MBTA commuter rail lots is no more or less of a problem than at 
other facilities with concentrations of parked automobiles. 


Trespassers. The proximity of residential areas and schools to the railroad 
right-of-way is a safety issue because of the potential for injury to trespassers. 
The MBTA’s vegetation management plan is designed, in part, to ensure good 
visibility by the train engineer of the tracks and areas adjacent to the tracks, so 
that he or she can provide advance warning to trespassers (by sounding the 
horn or ringing the bell and flashing lights). At appropriate locations along 
the right-of-way with abutting residential, recreational, or institutional uses, 
fencing would be installed to help prevent access to the right of way. In addi- 
tion, the MBTA would institute an educational program in area schools prior 
to operation of service to educate students to safety issues related to operation 
of commuter service. However, the MBTA is unable to prevent injuries to 
trespassers who deliberately place themselves where they can be struck by the 
train (and, by experience, this is the major cause of trespasser injury on the 
MBTA system). 


Grade crossings of the commuter rail right-of-way would be protected by 
lights and bells which are activated as the train approaches and signal the clos- 


ing of protective gates which descend to prevent passage of drivers and pedes- 
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trians on side streets. Each crossing would also be equipped with supplemen- 
tal safety measures (as defined in federal law) that provide an increased level 
of safety from collisions, while allowing the MBTA to operate the railroad 
without routine sounding of horns at crossings. 


Further minimization of this effect would be realized by the elimination of 
more than 30 percent of the grade crossings that originally existed on this line. 
The crossings eliminated are specified under Traffic and Parking Impacts, be- 
low. 


TRAFFIC IMPACTS 


V-28 


The overall transportation system impacts of the alternatives are described in 
Chapter IV, “Transportation Impacts.” There are other, smaller scale impacts 
associated with the alternatives. Traffic impacts associated with increased 
patronage of new or improved commuter services to Boston would result in 
those communities where access to these services is provided. The principal 
sources of local traffic impacts would be (1) the addition of traffic volumes on 
local streets providing access to commuter bus park-and-ride lots, commuter 
boat terminals, and commuter rail stations, (2) traffic delays caused by grade 
crossing operations along activated commuter rail lines, and (3) where mitiga- 
tion undertaken to reduce project impacts result in street changes that may af- 
fect traffic flow. In addition, the Certificate of the Secretary of Environmental 
Affairs directed the study to evaluate traffic impacts in the Hingham Square 
area because of the large number of grade crossings within a short distance. 
Local parking impacts could occur when the restoration of commuter rail ser- 
vice results in the displacement of legal parking on Town-owned portions of 
the right of way, or parking displaced due to street improvements at grade 
crossings. 


Each of these components was examined in the vicinity of each proposed fa- 
cility in the Greenbush Line corridor study area and the findings are described 
below. Detailed information is available in the support document, “Analysis 
of Traffic Impacts”. 


TRAFFIC AT STATIONS, TERMINALS, AND PARK-AND-RIDE LOTS 


Traffic Impacts. At each potential commuter bus park-and-ride lot, commuter 
boat terminal, and commuter rail station location, recent traffic counts pro- 
vided a base of information used in evaluating existing traffic conditions and 
estimating future base conditions. Some locations where peak-period inter- 
section traffic counts were available from previous studies, a new count was 
obtained at one critical intersection and used as a basis for adjusting old in- 
formation to represent base year conditions. 
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Future background (not project related) traffic growth was projected at .8 to 2 
percent per year through 2010. The background growth was applied to ob- 
served traffic volumes to develop a future base case against which local traffic 
generated by the alternatives might be compared. This level is high compared 
with historic p.m. peak-hour growth rates on area roads, which are typically 
flat, and with the forecast growth in commuter trips generated within the 
South Shore for 2010 (an increase of 4 percent for downtown oriented trips 
2000-2010. 


Commuter bus, commuter boat, and commuter rail patron arrivals generally 
are not spread out evenly through the peak hour, but rather are clustered in the 
five to ten minutes preceding the scheduled departure. Similarly, departing 
vehicles in the evening occur in clusters immediately following a scheduled 
arrival. For the commuter rail alternatives, for example, as many as two peak- 
direction trains are scheduled to depart in a one hour period. The peak vehicle 
arrival times are assumed to be about five minutes preceding scheduled train 
departures. Thus, 15 minutes out of each peak hour would be the heaviest sta- 
tion traffic periods, but not 15 continuous minutes. Such peaks within the 
peak hour would be of short duration, and could easily be absorbed into the 
traffic flow. 


New peak-period forecasts of commuter bus system, commuter boat system, 
and commuter rail system patronage by mode of access were described in 
Chapter IV, “Transportation Impacts.” These were converted to peak-hour 
volumes using the proportion calculated from observed arrival patterns at 
other commuter rail stations that about 50% of peak-period arrivals occur 
within the peak hour. The access trips were assigned to the existing roadway 
network based on projected and origin zone, given the locations of existing 
population and activity centers within the town. 


As a further step, because the demand served by Greenbush Line corridor 
commuter rail stations is very localized, these volumes were adjusted to ac- 
count for automobile pass-by traffic -- 1.e., commuter auto trips which would 
occupy the same streets regardless of whether rail, improved bus, improved 
boat service, or the No Build alternative is implemented. They are not newly 
generated trips. Similarly, improved bus and boat service was also assumed to 
attract some commuters who would otherwise be pass-by traffic (although the 
commuter boat terminals would tend to attract traffic through Hingham from 
several other South Shore towns). Such pass-by trips were conservatively as- 
sumed to represent a modest percentage of the demand attracted by new or 
improved service. 


Mitigation - Traffic Impacts. Table V-3, “Facility Access Traffic Impacts,” 


presents year 2000 peak hour vehicles parking and vehicle drop-off and re- 
views base conditions and impacts on the existing transportation system re- 
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sulting from traffic generated by the transportation alternatives. Proposed 
mitigation measures are also presented. 


Each commuter rail station was analyzed in order to determine the traffic 1m- 
pacts both to the station and surrounding areas/streets as a result of the station. 
This information is summarized in Table V-3, and briefly discussed below. 
Summaries of the results of the traffic analysis for intersections associated 
with commuter rail stations are shown in Tables 3a through 3g. These tables 
compared the projected traffic level of service (LOS) for 2010 with no project 
(No-Build), and with the commuter rail project, including proposed mitigation 
(Build). More detailed information, including analysis methodology and defi- 
nitions of levels of service, is located in the Analysis of Traffic Impacts sup- 
port document. Station and area plans are located in Appendix D, “Project 
Plans.” 


» Weymouth Landing Station. Under Weymouth Landing Option A, access 
to the Weymouth Landing station will be from Commercial Street for 
automobiles and pedestrians; additional pedestrian access will be available 
from the Ledgehill Road/(Old) Commercial Street intersection. There are 
significant changes at the Weymouth Landing area in order to improve 
traffic flow along the major streets. The changes include the relocation of 
Commercial Street, resulting in a new, efficient intersection with Quincy 
Avenue (Route 53), along with improving the level of service at the two 
existing signalized intersections on Route 53. A right turn lane from the 
new Commercial Street onto Route 53 (north bound) will be included to 
facilitate the traffic flow. Left turn lanes from Route 53 to the new Com- 
mercial Street (south bound to east bound) are also included in the plans to 
ensure that traffic staying on Route 53 south will not be delayed by cars 
turning east to Commercial Street. This design will impact some busi- 
nesses and on-street parking in Weymouth Landing. A new off-street 
parking lot will be provided to compensate for the loss of on-street park- 
ing. 


With Weymouth Landing Option B, all streets would remain in their cur- 
rent alignment, and the tracks would be grade-separated. Commercial 
Street in Weymouth would be improved to allow left turns into the station 
parking lot. 
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Table V-3 


Facility Access Traffic Impacts 


Year 2010 
Peak Hour 
Vehicles 
Drop-off 


90 


80 


General 
Base 
Conditions 


Automobile access from Route 3A and North Main 
Street; bus access from North Main Street; high 
speeds on Route 3A; lower volumes and lower 
speeds on North Main Street 


Automobile and bus access over Curtis Road and 
Captain Pierce Rd from Country Way; low traffic 
speeds and volumes 


Automobile and bus access over Old Driftway 
from Driftway; currently low traffic volumes on 
Driftway 


Automobile access at signalized intersection at 
Route 3A/Hingham Shipyard Rd 


Automobile access at signalized intersection at 
Route 3A/Hingham Shipyard Rd 


Automobile access to parking from George 
Washington Boulevard; shuttle activity from 
parking area to pier; low traffic volumes 


General 
Traffic 
System 
Impacts 


Little effect on Route 3A and North 
Main St. traffic; Route 3A speeds 
will make driveway exiting difficult 


Little effect on traffic operation 
because area volumes are low 


Little effect on traffic operation 
because area volumes are low 


Increased volume through signalized 
intersection 


Increased volume through signalized 
intersection 


Little effect on traffic operations 
because volumes are low 


Proposed 
Mitigation 
Measures 


Left turn lanes at 
station driveway to 
reduce exiting 
queue lengths 


None 


None 


Possible signal 
timing adjustments 


Possible signal 
timing adjustments 


None 
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Alternative 


Commuter 
Rail - At 
Grade 


Town 


Weymout 
h 


Hingham 


Cohasset 


Scituate 


Year 2010 Year 2010 
Peak Peak 
Hour Hour 
Vehicles Vehicles 
Facility Parking Drop-off 
Weymouth 84 34 
Landing 
Station 
East 93 34 
Weymouth 
Station 
West 48 20 
Hingham 
Station 
Nantasket 135 45 
Junction 
Station 
Cohasset 95 39 
Station 
North 145 52 
Scituate 
Station 
Greenbush 304 99 
Station 
(Option O) 
Greenbush 304 99 
Station 
(Option B) 


Table V-3 (continued) 
Facility Access Traffic Impacts 


General 
Base 
Conditions 


Access from Commercial Street; heavy 
directional volumes 


Main access from Commercial Street; 
property access on Station Street; 
moderate directional flows on Commercial 
St; 


Access from Fort Hill St; industrial growth 
on Beal St has increased traffic volumes 
here in recent years 


Access from Summer St and Kilby St; 
highly directional high-speed flows on Rte 
3A; very low Summer St volume; no 
major Summer St exiting delays. 


Access from Route 3A; on Rte 3A. Other 
roads are low volume, low speed. 


Access from Country Way and Henry 
Turner Bailey Road; local business area; 
moderate volumes at Gannett Rd. Country 
Way signal; on street parking, plus 
unchannelled parking area next to station 
site 


Access over Old Driftway from Driftway; 
currently low volumes; confusing 
geometry at Rte 3A/123/Country Way 


Access from Driftway; currently low 
volumes, confusing geometry at Route 
3A/123/Country Way. 


General 
Traffic System 
Impacts 


Increased volumes and delgrade crossing delays, 
especially on Commercial St. 


Increased volumes and delays on Commercial St; little 
traffic volume added to Jackson Square; pedestrian 
improvements needed, but no long crossing queues. 


Low station volumes represent minor impact; Fort 
Hill/West St grade crossing recently redesigned. 


Rte 3A speeds may be problem for turning station 
traffic; volumes do not change LOS significantly. 
Recent reconstruction of Summer/Rockland St 
provided sufficient capacity. 


Rte. 3A speeds will make station exiting difficult. 


Moderate station volume increases, mainly from 
Scituate itself. Grade crossing will cause delays, need 
control. 


Significant volume at terminal station. New/Old 
Driftway intersection acceptable, but redesign needed 
at 3A/123. 


Significant volume at terminal station; redesign 
needed at Route 3A/123. 


Proposed 
Mitigation 
Measures 


RR pre-emption at Quincy Ave. 
signal; left-turn lanes off Commercial 
St.; redesign of roads and intesections 


Restriping and left-turn storage on 
Commercial St 


Left-turn lane on Fort Hill St at station 
curb cuts and sidewalks. 


Channelization at Summer St 
approach, but no major redesign. 


Left-turn lanes and peak-period signal 
at station driveway 


New signal, with preemption; 
channelization, access control for 
parking area. 


Redesign of 3A/123 as roundabout; 
channelization; left-turn storage at 
New/Old Driftway. Minor im- 
provements at Old Driftway/ Stock- 
bridge Rd. 


Redesign of 3A/123 as roundabout; 
channelization and left turn storage at 
station entrance. 
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6c. Commuter Rail - 
Tunnel, 
alternative 6c 


6d. Commuter Rail- 
Deep Bore Tun- 
nel Alt. 6d 


Town 


All 


West 
Hingham 


All 


Facility 


Same as Alt. 5, except 
West Hingham station 


West Hingham Square 
station at Station 
Street 


Same as Alt. 5, except 
West Hingham Station 
deleted 


Year 2010 
Peak Hour 
Vehicles 
Parking 


60 


Table V-3 (continued) 
Facility Access Traffic Impacts 


Year 2010 
Peak Hour General 
Vehicles Base 
Drop-off Conditions 
22 Access off Water Street; area of activity 
related to local commercial access and 
parking. 


General 
Traffic 
System 
Impacts 


Volume increases at peak periods on access 
roadways. 


Proposed 
Mitigation 
Measures 


New curb cuts and 
sidewalks 
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Table V-3a: Weymouth Landing 
SUMMARY OF 2010 LEVEL-OF-SERVICE 


INTERSECTION NO-BUILD BUILD 
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Table V-3b: East Weymouth 
SUMMARY OF 2010 LEVEL-OF-SERVICE 


INTERSECTION NO-BUILD BUILD 
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Table V-3c: West Hingham 
SUMMARY OF 2010 LEVEL-OF-SERVICE 


INTERSECTION NO-BUILD BUILD 

a a 
SeC SeC 

AM PEAK a ee ee 
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*Delay exceeds 200 seconds. 


Table V-3d: Hingham, Nantasket Junction 
SUMMARY OF 2010 LEVEL-OF-SERVICE 


INTERSECTION NO-BUILD BUILD 
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V-36 


Table V-3e: Cohasset 
SUMMARY OF 2010 LEVEL-OF-SERVICE 
NO-BUILD 


BUILD 
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Table V-3f: North Scituate 
SUMMARY OF 2010 LEVEL-OF-SERVICE 


INTERSECTION NO-BUILD BUILD 
SeC SeC 
AM PEAK _ a 


Route 3A / Henry Turner Bailey Road (North i 
leq 
8.9 A 9.0 A 


North leg / South leg / Henry Turner Bailey 
Road 


Route 3A / Henry Turner Bailey Road (South 
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Booth Hill Road Route 3A eer | F | #4 [ 
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Henry Turner Bailey Road / Gannett Road / 
Country Wa 


Booth Hill Road / Country Way 


Station Parking Lot / Henry Turner Bailey N/A 
Roa 


Station Driveway / Country Way N/A 
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Table V-3g: Scituate, Greenbush 
SUMMARY OF 2010 LEVEL-OF-SERVICE 
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V-385 


» 


» 


East Weymouth Sta- 
tion. The primary 
automobile access for 
the East Weymouth 
station is from Com- 
mercial Street. Addi- 
tional drop-off access, 
as well as handicapped 
parking and access 1s 
from Station Street. 
The traffic impacts at 
East Weymouth will 
be minor, with no long 
traffic queues result- 
ing. Little traffic will be 
added to Jackson 
Square. In order to 1m- 
prove the flow into the station parking lot, a left turn storage lane will be 
provided on Commercial Street (east bound). Restriping will be provided 
on Commercial Street. Improvements to the pedestrian flow, including 
sidewalks along Commercial Street adjacent to station parking, will also 
be provided. 





Commercial Street in East Weymouth 


West Hingham Station. Access to this station will be from Fort Hill Street. 
There are low station traffic volumes anticipated here, meaning traffic im- 
pacts will be minor. Improvements to the station area include curb cuts 
and sidewalks. 


Nantasket Junction Station. This station has access primarily from Sum- 
mer Street, near Route 3A with a secondary entrance from Kilby Street. 
The station patrons are projected to come primarily from Route 3A, with 
access from the north from Rockland Street. Route 3A has highly direc- 
tional, high-speed flows -- north or west in the morning and south or east 
in the evening. The speeds of Route 3A traffic may make turning station 
traffic problematic, but the level-of-service in this area is not anticipated to 
change dramatically. In order to ease traffic, channelization of traffic at 
the Summer Street approach will be provided, but no major redesign of the 
area will be done. 


Cohasset Station. Vehicle access to this station is from Route 3A, with 
possible additional access from North Main Street (subject to an agree- 
ment with the Town of Cohasset). The speeds on Route 3A are high, 
which will make station egress difficult. Left turn lanes at the station 
driveway will be provided, and the MBTA will provide, subject to final 
approval from the Massachusetts Highway Department (MHD), a traffic 
control signal (stoplight) at the station entrance. This signal may only 
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need to be operated during peak commuting times, with the possibility of 
going to flashing red/yellow at other times of the day. 


» North Scituate Station. Access to North Scituate Station is from Country 
Way, with station parking located both on Country Way, and on Henry 
Turner Bailey Road, adjacent to the North Scituate commercial district. 
The station will result in moderate traffic volume increases, and require a 
new traffic control system with preemption for the railroad at the intersec- 
tion of Country Way/Henry Turner Bailey Road/Gannett Road. Left turn 
lanes at the station driveway will also be provided. One business will be 
used for the parking lot on Henry Turner Bailey Road. On street parking 
will remain available for the local businesses. 


» Greenbush Station - Option A or C. Access to station parking will be 
from Old Driftway and from the Driftway, which currently have low traf- 
fic volumes. A significant increase in traffic volume is anticipated at the 
terminal station. A proposed redesign of the intersection of Routes 
3A/123/Country Way will eliminate the confusing intersection geometry 
and ease traffic flow at this intersection. The redesign may be either a 
roundabout or a coordinated signalized traffic system. At the intersection 
of Old Driftway and the Driftway, a traffic signal and a left turn lane will 
be provided to ease the flow of traffic around the station site. 


2. Traffic At Grade Crossings 


The commuter bus or commuter boat alternative are not expected to create 
significant traffic interruptions. The Greenbusb,Line, when train service was 
last operated, had a total of 43 grade crossings, the great majority of which 
are on public streets. The current proposal is to eliminate at least 14 of these 
crossings, by closing the street, combining two or more crossings, or by pro- 
viding a bridge or underpass to separate the traffic. Under some alternatives, 
there are as few as 23 grade crossings, with a further reduction of two more 
with certain options. Table V-4, ““Greenbush Line Grade Crossings” below, 
identifies the status of grade crossings. 


MBTA policy is to provide full grade crossing protection, including gates, 
flashing lights, and bells, at all public crossings. The protection devices will 
be designed to stop vehicles on approaches in each direction for the duration 
of a train pass-by: an average of 45 seconds at most locations; and up to 60 
seconds at reduced-speed locations such as Hingham Square. 


° A grade crossing is where the railroad and the street cross at the same level, so that street 
traffic must be stopped to allow trains to proceed across the crossing. 
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Table V-4 - Greenbush Line Grade Crossings 


Town 


Braintree 


Weymouth 


Hingham 


Cohasset 


Scituate 


All 


See notes to Table V-4 on next page. 


V-40 


Crossing 


Commercial Street 


Allen Street 
Shaw Street 
Quincy Avenue 


Commercial St. | 
Commercial St. 2 
Green St. 
Unicorn St. 

East St. 

Wharf St. 
Commercial St. 3 


Fort Hill St. 1 
Fort Hill St. 2 
South/West 
Torrent Crossing 
Hersey St. 
Central St. 
Main St. 
South St. 
Water St. 
Eldridge Court 
Summer St. 
Kilby St. 

Weir St. 

Hull St. 


No. Main St. 
King St. 

Rocky Lane 
Sohier St. 
Smith Place 
Pleasant St. 
Spring St. | 
Spring St. 2 
Sestito (private) 
Castle (private) 
Beechwood St. 
Lincoln (private) 


Gannett/Country 
Hollett St. 

Capt. Pierce 
Beaver Dam 
First Parish Rd. 
Driftway 


Total crossings at 
grade 


Alternatives (Option A for each Optional Design 
Alternative) Treatments* 

2) 6a 6b 6c 6d 6e WL-B RL-B GB-C 
0 0 0 0 0 0 - - - 
x x x x x x - - - 
x x X X X xX S - - 
0 0 0 0 0 0 S - - 
x x xX X X xX S - - 
0 0 0 0 0 0 - - - 
x x x xX xX x - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
x x x X x x - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
xX xX x x x x - - - 
0 0 S S S 0 - - - 
xX XxX S S S xX - - - 
0 0 S S S 0 - - - 
0 S S S S S - - - 
0 S S S S S - - - 
0 S S S S S - - - 
0 0 0 S S 0 - - - 
x x X S S xX - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
x x x x x x - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - S - 
0 0 0 0 0 0 - - - 
x x x xX x x - - - 
0 0 0 0 0 0 - - - 
x x x x xX x - - - 
0 0 0 0 0 0 - - - 
xX xX X x x x - - - 
x x xX x x xX - - - 
0 0 0 0 0 0 - - - 
X x x x x x - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - - 
0 0 0 0 0 0 - - x* 
29 26 24 23 23 26 -] -] -] 
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Notes to Table V-4: 0 means the crossing is maintained; X means the street crossing is closed; S means the crossing is 

grade-separated; “-“* means no effect. 

WL-B is Weymouth Landing Option B, which would grade-separate the line through Weymouth Landing (Option A 
would relocate Commercial Street) 


RL-B would grade separate Rocky Lane in Cohasset (Option A is a crossing at grade at its current location). 

GB-C would place the Greenbush station and layover north of the Driftway. Option B, using the landfill, is no longer 
considered feasible (Option A would place the layover south of the Driftway). 

Stockbridge Rd. is not one of the original 43 crossings 
* The north-of-Driftway option for the layover (Option GB-C) would eliminate the Driftway grade crossing. 





The build-up of traffic queues at grade crossings during train pass-by events 
was evaluated using the procedures, assumptions, and criteria as described 
below. Vehicle arrival rates were first established during the peak hour, the 
number of vehicle arrivals at any location per unit of time (e.g., 5-minute in- 
tervals) is rarely constant over the whole hour, but usually fluctuates from in- 
terval to interval. In addition to the “average” arrival rate per grade crossing 
event, therefore, an estimate of a “high” vehicle arrival rate (defined as the 
"95th percentile arrival rate" assuming random vehicle arrivals) at each loca- 
tion was used to determine possible queue lengths. This rate gives the queue 
length likely to be exceeded only 5 percent of the time, assuming random ve- 
hicle arrivals at each grade crossing. It would be expected to occur no more 
than once per week. Queue lengths were evaluated in relation to the prox- 
imity to the grade crossing of cross-streets and driveways. Locations where 
average or 95th percentile queues were likely to block cross-streets or major 
driveways were given special attention, and the likely duration of blockage 
was estimated, as well as the time it would take for blocking vehicles to start 
up and clear these driveways after the crossing gates were lifted. The criteria 
used to determine traffic queue impacts and mitigation were as follows: 


» Locations where the 95th percentile queue did not extend far enough to 
block any driveway or intersection were considered to have no impact and 
no mitigation was considered. 


» Locations where a minor cross-street or driveway was likely to be blocked 
for short periods (up to 30 seconds) in the “95th percentile’ case were 
judged to experience only minimal impacts, and to require no mitigation. 


» Crossings within 200 feet of existing traffic signals would require traffic 
signals to be upgraded to include railroad preemption, e.g., Quincy Ave- 


nue in Braintree. 


» Locations where average or 95th percentile queues are likely to back up 
into arterial streets were considered for mitigation. 


» Mitigation - Grade Crossings. The following locations have the potential 
for grade-crossing queues to back up into nearby intersections: 
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>» Quincy Avenue in Braintree, just north of the Weymouth Landing Sta- 
tion. 


» Several Hingham grade crossings: Torrent Crossing, Short South Street, 
Central Street, Main Street, and Water Street. 


» Several Cohasset Village grade crossings. 


At other locations, even peak-hour grade crossing queues are not likely to ex- 
tend as far as the next intersection or major driveway. 


Mitigation at most locations would consist of signs requesting motorists not to 
block intersections when queues form, but to leave gaps for crossing vehicles. 
In cases where blockage may potentially be of long duration (60 seconds or 
more), traffic signalization may be considered as further mitigation; but any 
such signals would be required to meet traffic warrants before installation. 
The decision to provide mitigation will depend on the frequency and duration 
of likely blockage, the magnitude of traffic volumes on blocked streets, and 
the preferences of the communities. A special situation exists at First Parish 
Road in Scituate where the potential exists for queue blockage of the fire sta- 
tion driveway. 


At several of these locations, mitigation of queue conflicts between specific 
roadways may be desirable. At such locations, (roadway) traffic signal sys- 
tems may be installed at nearby intersections which incorporate railroad pre- 
emption phases. During a train pass-by, the traffic signal operates to hold po- 
tentially conflicting traffic movements with a red indication, to clear vehicles 
which may be crossing the track with a green indication, and to restore orderly 
traffic flow by allocating the right-of-way to successive traffic movements 
once the railroad gates go up. All the above locations are potential candidates 
for such signals, even though traffic signals may not otherwise be warranted 
strictly by volumes. A decision to propose signals at any given location as 
mitigation will be made when the analysis is completed during final design, 
and would depend on the level of traffic queuing anticipated, and the desires 
of the community regarding traffic control at this level. 


TRAFFIC IN THE LINCOLN NATIONAL REGISTER HISTORIC DISTRICT 


The Town of Hingham has numerous vehicular grade crossings located within 
a short distance, including several within Hingham Square and the Lincoln 
National Register Historic District. At each crossing, motor vehicles which 
arrive during a train pass-by event, while the crossing gates are down, will 
form traffic queues in both directions away from the crossing. Due to the 
short length of street between several of these grade crossings and the nearest 
cross-streets, the queues will block streets for at least short periods during in- 
dividual grade crossing events when train service is restored. The Certificate 
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of the Secretary of Environmental Affairs requested that the extent and dura- 
tion of such vehicle queuing be studied. Because the tunnel options result in 
the elimination of the grade crossings in the heart of Hingham Square this 
analysis applies only to Alternative 5 (Commuter Rail at Grade). 


As part of the SDEIS/R for this project, previous estimates of grade crossing 
impacts were reviewed and revised to reflect updated assumptions regarding 
train pass-by times, gate closure times, vehicle arrivals and impacts. This de- 
tailed analysis was presented as a separate chapter in the March 1994 Support 
Document. Because these grade crossings are not part of the preferred alterna- 
tive, they are not included in the traffic analysis supplemental report dated 
January 2001. The discussion below summarizes the results of these new 
analyses. 


a. Vehicle Demand at Crossings. 


In order to estimate future traffic demand at the grade crossings, new weekday 
traffic counts were undertaken at selected locations in 1993, to supplement 
and update traffic counts previously collected. The traffic analysis for other 
grade crossings and for all impacted intersections as reported in the updated 
Traffic Analysis Supplemental Report was based on counts taken since 1997. 
Comparisons between counts at the same locations over a period of years in- 
dicated that volumes did not vary significantly from season to season or year 
to year. Morning peak-period volumes had grown faster than evening peak- 
period volumes, but the evening peak still remained the heavier commuter 
peak-period. Consequently, the Hingham grade-crossing analysis was per- 
formed for the more critical future p.m. peak hour. A | percent growth in 
volumes per year through 2010 represents a conservative (high) estimate 
given these trends, and was the level assumed for 2010 base traffic. Only at 
one location within the Town of Hingham were traffic volumes observed to 
have increased significantly. This increase was at the Fort Hill/South/West 
Street intersection; it is attributed primarily to the opening of several industrial 
facilities, including the Talbot's Warehouse, on West Street since the earlier 
counts, as well as to increased activity at the South Shore Country Club, and 
possibly due to increased demand at the commuter Boat terminal in Hingham 
Shipyard. Figure V-1, “Greenbush: Hingham Square Year 2010 Projected 
Traffic Volumes,” shows the resulting 2010 weekday p.m. peak-hour traffic 
volumes within the Hingham Square/Lincoln National Register Historic Dis- 
trict area for the at-grade option only. 


b. Duration of Pass-by Events. 
The maximum pass-by time at each grade crossing was projected to be 60 
seconds (gate-down to gate-up) at all crossings. A more refined estimate of 


maximum gate closure times, based on train travel speeds and distances be- 
tween crossings, was made for the current study. This new estimate results in 
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a normal pass-by interval of approximately 45 seconds, including: (a) a 15 to 
20 second advance interval before the train's arrival at the intersection; (b) 17 
to 25 seconds while the train 1s actually passing through the crossing at 20 to 
30 mph; and (c) 4 to 5 seconds for the gates to rise after the train 1s well clear 
of the crossing. At locations where pass-through train speeds are expected to 
be higher (e.g., 40 mph), component (b) is likely to require no more than 10 to 
13 seconds. 


Where the distance between two crossings is less than 600 feet, it 1s antici- 
pated that gates at sequential crossings would be triggered approximately si- 
multaneously. The approximate distances between grade crossings in the 
Hingham Square/Lincoln Historic District area are: 


Fort Hill/West Street to Hersey Street 1,940 ft. 
Hersey Street to Central Street 1,740 ft. 
Central Street to Main Street 225 ft. 
Main Street to South Street 325 ft. 
South Street to Water Street 1,240 ft. 


Thus, under the worst case analyses, a southbound train approaching Central 
Street would trigger that gate and also the Main Street and South Street gates 
at about the same time. A northbound train approaching South Street would 
trigger that gate and, simultaneously, the Main Street and Central Street gates. 
These near-simultaneous closures of two or more gates at the same time 
would extend the gate down time by up to 15 seconds (550 feet at 25 mph), so 
the projected gate closure time in Hingham Square (alternative 5 only) is 60 
seconds. 


The time during which each intersection is expected to be blocked is shown 
on Figure V-2, “Greenbush: Hingham Square Vehicle Arrivals During Grade 
Crossing Events’. Generally this time estimate is 60 seconds (1.e., the maxi- 
mum gate-closure time) minus the time required to fill the available queuing 
distance plus the time required to start clearing the queue at the point of con- 
flict after the gates are up. Thus, at South and Central Streets, the queuing 
space available will be filled by the vehicles which arrive during the first 41 
seconds of the pass-by event. During the remaining 19 seconds plus up to 15 
seconds for clearing the queue, the intersection may be blocked, depending on 
how approaching drivers behave when they see the gates coming down. 


C. Traffic Effects During Each Grade Crossing Event. 
Traffic impacts associated with grade crossing events are described in two 
ways: first, the impact (generally measured as delay) to any vehicle directly 


affected by a single train pass-by event; and second, the proportion of all ve- 
hicles likely to be affected by such delays. 
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These delays apply only to those vehicles which are actually stopped or 
slowed by grade-crossing events, which will represent only a small percentage 
of the total traffic through the area. Consequently, at the Hingham Square lo- 
cations, approximately 7 percent of traffic will be stopped. The inclusion of 
delay time to represent vehicles that arrive at the end of the queue once the 
gates go up (15 seconds worth of dispersal time per crossing) represents an- 
other 2 vehicles delayed in a hundred. In all, over 90 percent of peak-hour 
traffic will not be stopped or delayed by grade crossing events. Outside the 
peak commuter period, the calculated proportion of traffic stopped in any hour 
will be no more than 2.2 percent; or 2 vehicles in a hundred. Thus, although 
traffic volumes in the Hingham Square commercial area are higher in mid- 
afternoon than at peak commuter hours, the impact on vehicles during off- 
peak grade crossing events will be proportionally less. 


Traffic delays of this order of magnitude occur at present in Hingham Square 
whenever wedding or funeral convoys approach or leave St. Paul's Church, or 
when cars pull over to allow unobstructed passage to emergency vehicles. In 
most communities, train pass-bys are viewed as temporary events of short du- 
ration. 


d. Summary. 
The results of this analysis can be summarized as follows: 


» The activation of grade crossings within Hingham Square and the Lincoln 
Historic District under Alternative 5 will result in modest delays to cross- 
track traffic, and also to east-west traffic at locations where blockage of 
intersections is likely to occur. 


» Only a small percentage of vehicles will actually be stopped or delayed by 
grade crossings—about 5 percent of approach traffic during peak com- 
muter rail hours, and less than 3 percent during off-peak hours. 


The average delay per vehicle stopped will be on the order of 45 seconds-- 
comparable with the delays commonly experienced at traffic signals on Route 
3A and elsewhere. 


» Consequently, the overall delay to peak-hour traffic, averaged out over all 
vehicles is likely to amount to less than 3 seconds per vehicle. 


» A small number of intersections are likely to be routinely blocked by 


queuing vehicles during peak commuter hours; most of these will experi- 
ence such blockage for 30 seconds or less on average. Ample warning of 
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such blockages will be provided by grade-crossing control gates and bells; 
and it 1s anticipated that vehicle operations can generally return to smooth- 
flow conditions within 10-20 seconds after the gates are raised. 


IMPACTS ON THE NATURAL ENVIRONMENT 


V-45 


This section reviews the potential impacts of each of the transportation alter- 
natives on air quality, ambient noise, vibration propagation, and natural envi- 
ronment resources. Natural environmental resources discussed include wa- 
terways, wetlands, water supply resources, floodplains, vegetation and wild- 
life, the coastal zone, areas of critical environmental concern, scenic rivers, 
and energy. 


AIR QUALITY 


State Implementation Plan. The Commonwealth of Massachusetts’ State 
Implementation Plan (SIP) for air quality includes various projects intended to 
(1) reduce the use of low-occupancy automobiles in the Boston metropolitan 
area, and (2) improve vehicular traffic operations on the regional highway 
network. The ongoing implementation of these projects is resulting in im- 
proved regional air quality. The SIP is a federally enforceable plan. It 
commits the state to the implementation of those projects intended to produce 
the necessary emission reductions to achieve National Ambient Air Quality 
Standards (NAAQS). 


The calculated emission reduction benefit of those projects included in the SIP 
are applied as credits toward the attainment of NAAQS and incorporated into 
the State's schedule of Reasonable Further Progress toward attainment. 
Inability to implement a SIP project, delay in its implementation, or inability 
to achieve the projected emission reduction from the project would require an 
amendment to the SIP or could result in potential application of sanctions by 
U.S. EPA including the withholding of federal highway funds. 


The State Implementation Plan includes the Greenbush project as part of a set 
of transit improvements that help to achieve specific emissions reduction lev- 
els. Additionally, the Greenbush project has been recently reactivated as an 
air quality project as part of the DEP/EOTC administrative consent order 
(ACO) dated September 1, 2000. This ACO establishes dates and timelines 
for projects to improve air quality and reduce vehicle miles traveled(VMT). 


Conformity Requirements. The federal Clean Air Act Amendments require 


that, for a transportation project to be implemented with any federal involve- 
ment, the project must be included within a transportation plan and a transpor- 
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tation improvement program (TIP) which is in conformity with the State Im- 
plementation Plan. The Greenbush project is specifically included in the Bos- 
ton metropolitan area transportation plan, approved in April 1997, which has 
been found by the Boston MPO to be in conformance with the SIP. (For this 
analysis, commuter rail service on the Greenbush Line was assumed.) The 
Greenbush project also been included in the TIP for the Boston metropolitan 
area. Even locally-funded projects (such as Greenbush) must be evaluated in 
the TIP for the purposes of determining compliance with air quality objectives 
and financial impact. The current TIP, approved in August 1998, has been 
found to be in conformance with the State Implementation Plan. 


Nature and Source of Air Pollutants. Air pollutants fall into two general 
groups: gaseous and particulate pollutants. Examples of gaseous pollutants 
include carbon monoxide (CQO), volatile organic compounds (VOC), nitrogen 
oxides (NO,) and sulfur oxides (SO,). Particulate pollutants include carbon 
particles and lead compounds. 


Emission rates are established by sampling and measuring pollutants emitted 
by pollution sources such as automobiles, buses, and locomotives. For this 
analysis, the U.S. EPA MOBILESA air emissions model was used to deter- 
mine emission rates. 


Different pollutants may be of concern primarily at the local level (near the 
source of pollution) at the regional level (looking at the entire eastern Massa- 
chusetts area), or at the global level. For example, VOCs and NO, are a re- 
gional concern because, over time, they react in the atmosphere to form the 
components of smog, and have relatively minor effects near the source of the 
pollution. CO, on the other hand, is primarily a local impact, as it reacts in the 
atmosphere to become relatively harmless carbon dioxide. For the purposes 
of providing full information, this analysis presents emissions for all pollut- 
ants at the regional level. Local air quality impacts would focus chiefly on 
carbon monoxide; however, because of concerns expressed by nearby resi- 
dents, additional information is provided for local concentrations of NOx and 
particulate matter as well. 


Volatile organic compounds (VOC) and oxides of nitrogen (NOx) are impor- 
tant pollutants because of their role in forming ozone, also referred to as pho- 
tochemical smog. Regarding air pollution from transportation sources, non- 
methane hydrocarbons are the most important component of VOC's. 

Oxides of nitrogen represent a number of compounds produced during com- 
bustion. NO», a component of NO, is a criteria pollutant regulated under the 
Clean Air Act. It is a brownish gas with a pungent odor. It is a pulmonary 
irritant and short exposure may increase susceptibility to acute respiratory dis- 
ease. 
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Carbon monoxide (CO) and particulates (PM-10) were also measured at the 
regional level, although there have been no recent violations of the NAAQS 
for CO or PM-10 in Eastern Massachusetts. Carbon monoxide 1s a colorless, 
odorless gas produced through the incomplete combustion of organic fuels. 
When combined with the hemoglobin in the blood, it reduces the ability of 
blood to carry oxygen. If the concentration is high enough, it can be fatal. 


Particulate matter (PM) is a term referring to solid or liquid particles found in 
the air. Some particles are large enough to be seen as dust, soot or smoke, 
while others are too small to be visible. The types of particles vary widely, 
depending on their source. 


Standards for particulate matter are set only for particles smaller than a certain 
size. The current standard limits the allowable concentration of PM-10, or 
particles smaller than 10 micrometers (0.0004 inches or one-seventh the width 
of a human hair). Additional standards have recently been proposed to limit 
the allowable concentration of PM-2.5, or particles smaller than 2.5 microme- 
ters. Some areas which currently meet PM-10 standards may have levels of 
PM-2.5 which are higher than the proposed standard. Therefore, adoption of 
the new standard would increase the number of areas which need to be con- 
cerned about controlling particulate matter emissions. The PM 2.5 standards 
have been challenged in court, and final promulgation of these regulations has 
been postponed until the Supreme Court issues its opinion, expected in the 
spring of 2001. 


Particulate matter comes from a variety of sources. Emissions from highway 
and nonroad vehicles, including railroads, make up approximately | percent of 
total PM-10 emissions and 3 percent of total PM-2.5 emissions nationwide. 
Fuel combustion in power plants and industrial processes accounts for another 
5 percent of PM-10 and 10 percent of PM-2.5 emissions. The largest direct 
source of PM is fugitive dust from paved and unpaved roads, agricultural and 
forestry activities, wind erosion, wildfires, and managed burning. PM 1s also 
formed indirectly in the atmosphere by the reaction of gaseous pollutants such 
as sulfur dioxide (SO) and oxides of nitrogen (NO;,). 


Since Massachusetts is not in violation of PM standards, the contribution of 
each of these sources to PM levels in Massachusetts has not been estimated 
based on a review of available studies. 


Small particles can have adverse health effects because of their ability to reach 
the lower regions of the respiratory tract. Major concerns for human health 
from exposure to particles smaller than 10 micrometers (PM-10) include ef- 
fects on breathing and respiratory systems, damage to lung tissue, cancer, and 
premature death. The elderly, children, and people with chronic lung disease, 
influenza, or asthma are especially sensitive to the effects of particulate mat- 
ter. New studies indicate that the smallest particles, those smaller than 2.5 
micrometers (PM-2.5), may cause the greatest risk to public health. These 
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particles are more numerous than the larger particles, and may be more toxic 
because they are usually acidic. 

Particulate matter can also have environmental effects. Acidic PM-10 can 
cause damage to human-made materials and is a major cause of reduced visi- 
bility in many parts of the U.S. The EPA’s current standards for particulate 
matter focus on PM-10. The standards set a maximum allowable annual con- 
centration of 50 micrograms per cubic meter (ug/m”) of air, and a maximum 
allowable daily concentration of 150 ug/m’. Due to increasing concern over 
the health effects of fine particles, the EPA was proposed to introduce new 
standards for PM-2.5 which would supplement the standards for PM-10. The 
proposed standards would set maximum allowable concentrations for PM-2.5 
of 15 ug/m° annually and 50 ug/m daily. These standards have not been 1m- 
plemented because of lawsuits pending before the U.S. Supreme Court. A 
decision on this question is expected during the spring of 2001. 


Massachusetts is currently attaining national ambient air quality standards for 
particulates, and there are no monitoring sites in Massachusetts which are in 
violation of these standards. During 1995 and 1996, the maximum daily PM- 
10 reading in Massachusetts was 60 percent of the national standard, and the 
maximum annual average at any one site (Springfield) was also 60 percent of 
the national standard. At the Hancock Street monitoring station in Quincy, the 
monitoring site closest to the Greenbush corridor, annual average PM-10 
ranged from 30 to 45 percent of the national standard during this period. 


Carbon dioxide (CQO?) is a natural component of the atmosphere, and is not 
normally considered a pollutant. It is a product of burning of any hydrocarbon 
fuel, including digestion of food by humans and animals. It is not directly 
harmful to animals or plants in concentrations that would exist in open areas 
(high concentrations in an enclosed area can limit the body’s ability to obtain 
oxygen from the atmosphere). However, carbon dioxide is a “greenhouse 
gas’’ that tends to trap heat close to the earth, and has been implicated in ob- 
served global warming. Carbon dioxide is not regulated by the EPA, but is a 
concern of an international body which has proposed limitations on the use of 
fossil fuels. Carbon dioxide emissions are projected based on fuel consump- 
tion by type of fuel. 


Emissions from Locomotives. Regulated pollutants from both gasoline and 
diesel engines include Volatile Organic Compounds (VOCs), Carbon Monox- 
ide (CO), Nitrogen Oxides (NOx), and Particulate Matter (PM). Diesel en- 
gines, which would power locomotives on the Greenbush Line, emit relatively 
high levels of NOx, lower levels of PM and VOCs, and small amounts of CO. 
In contrast, gasoline engines have relatively low NO, and PM emissions but 
emit relatively high levels of VOCs and CO. 


Locomotives are estimated to represent 4.7 percent of NO, emissions from all 
sources in the U.S., and 1.1 percent of NOx emissions in Massachusetts. The 
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contribution of locomotives to VOC emissions 1s less than one-quarter of one 
percent nationwide, and 0.6 percent in Massachusetts. The national contribu- 
tion of locomotives to PM emissions is roughly 0.1 percent. (The contribution 
of locomotives to PM in Massachusetts has not been estimated). The relative 
contribution of locomotives to emissions varies by urban area, and 1s highest 
in regions with very high rail traffic, such as Chicago and El Paso. 


The local impacts of locomotive emissions are largely dependent on site- 
specific factors such as operating characteristics and wind conditions. In gen- 
eral, the most significant localized effects of railroad emissions occur near 
switchyards with high levels of railroad activity. Few studies have been per- 
formed on the local exposure to emissions from locomotives. However, one 
study of locomotives in switchyards found that concentrations of NO,, CO, 
and PM in the locomotive a although elevated, were below the national 
ambient air quality standards.~ Because of the proximity of the cabs to engine 
exhaust, pollutant levels inside cabs should represent a worst-case scenario, 
and pollutant levels outside the switchyards should be significantly lower. 
Based on these studies, the MBTA has concluded that the operation of trains 
along the right of way will not result in concentrations of these pollutants at 
levels that cause health or other localized impacts. 


Effects of New Standards. Prior to 1997, emissions from locomotives were 
not regulated by the EPA. Because locomotives were one of the largest re- 
maining unregulated emission sources, the EPA has recently proposed a rule 
to regulate emissions from locomotives. The rule was finalized in 1998 and 
the major provisions take effect beginning in 2002 for freight railroad equip- 
ment, and beginning in 2007 for locomotives used for passenger service. 
When fully phased in, the proposed rule will reduce locomotive NOx emis- 
sions by two-thirds and HC and PM emissions by half. 


The EPA’s program to regulate locomotive emissions includes emission stan- 
dards, test procedures, and a full compliance program. In this regard, the pro- 
gram is similar to current programs for heavy-duty highway engines and other 
non-road engines. A unique feature for locomotives, however, is the regula- 
tion of the engine remanufacturing process. Emissions standards will be ap- 
plied to locomotive engines manufactured between 1973 and 1999, any time 
they are re-manufactured in 2000 or later. Since locomotives are generally 


’ Cited in Report to Congress on Railroad Emissions -- A Study Based on Existing Data, 
prepared by U.S. Environmental Protection Agency, 1991. 
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re-manufactured several times during their total service lives (typically 40 
years or more), this provision will increase the short-term benefits of the regu- 
lations, and most of the emission reductions under the program will be 
achieved by 2010. 


The MBTA generally overhauls locomotives every ten years or less. The cur- 
rent locomotive fleet consists of locomotives built prior to January 1, 2002. 
These locomotives will be rebuilt in compliance with the EPA’s “Tier 0” 
emission regulations. Locomotives for the Greenbush Line, if purchased new, 
will comply with “Tier 1” emissions, in accordance with the regulations. If 
Greenbush locomotives are purchased as rehab units they will comply with 
Tier 0 standards when rebuilt. 


Calculation of Study-Area Air Quality Impacts. Total emission impacts 
over the Greenbush-Boston study area were calculated for each Greenbush 
alternative. These calculations include any new or increased emissions from 
transit vehicles (locomotives, boats, buses), and any reduction in automobile 
emissions from diversion of trips from automobile to transit. This analysis 
includes only the commuting and similar trips directly served by the Green- 
bush alternatives, and does not include a number of other potential air quality 
benefits. 


Changes in the work trip-related vehicle miles of travel (VMT) in the study 
area for 2010 have been estimated to determine the net emissions impacts for 
the various Greenbush alternatives. The VMT figure includes work trips by 
automobile and other light duty vehicles (pickups, vans, sports utility vehi- 
cles) which may be used for commuting. VMT was applied to 2010 emission 
factors for CO, VOC, PM-10, and NO, and CO, to calculate the change in 
mobile source pollutant emissions for the Greenbush study area. The total 
daily emissions from vehicular traffic and for each alternative were compared 
to the No Build condition in Table V-5b, ““Auto Emissions Worksheet’. 


The emissions factors for automobiles and for other personal vehicles were 
calculated by the EPA for the Greenbush project using the most recent EPA 
emissions model (MOBILES). These calculations were presented to the 
Corps of Engineers in a letter from the EPA Regional Administrator’s Office 
dated February 8, 1999. MBTA consultants calculated particulate emissions 
(excluding fugitive dust) for these vehicles based on the EPA Part 5 model, 
and for CO. emissions based on U.S. Department of Energy reports. 


Total emission impacts are shown in tons per weekday during the season of 
greatest concern. For ozone precursors, summer days are of greatest concern, 
because this is when the highest ambient ozone levels are observed. For car- 
bon monoxide, winter days produce more critical conditions. These proce- 
dures and terms correspond to those used for the State Implementation Plan. 
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Table V-5Sc, “Transit Emissions Worksheet,” also shows the projected new or 
increased emissions from locomotives, commuter boats, and buses in the 
Greenbush corridor for each alternative. Year 2010 locomotive emissions are 
conservative, in that they are based on emissions from locomotives that repre- 
sent the majority of the current MBTA fleet, without any reductions to ac- 
count for engine rebuilds to comply with new EPA emission regulations. 
Emission rates for commuter boats (and for the auxiliary power engine of 
trains) are based upon EPA regulations for non-road diesel engines over 50 
horsepower (37 kilowatts). Emissions for buses are based on EPA standards 
for transit buses, with gradual conversion of the fleet from 0 percent in 2000 
to 100 percent EPA-compliant in 2010. For each alternative, the emissions 
consider any increase or decrease in the miles of travel for each mode, as well 
as changes in total horsepower (by switching from smaller to larger boats, for 
example). Table V-5d presents the net area wide emissions impact, consider- 
ing both the reduction in automobile use and the emissions from transit vehi- 
cles. 


The emissions from trains was calculated using methods dictated by the Envi- 
ronmental Protection Agency, which were based in part on input data pro- 
vided by the MBTA. These methods are described in the February 8, 1999 
correspondence from EPA to the Corps of Engineers, cited above. Emissions 
for boats and buses were calculated by the MBTA’s consultants using factors 
provided in EPA or Department of Energy publications. 


The results presented in Table V-5d show that the bus and boat alternatives 
(Alternatives 2, 3 and 4) result in net increases in emissions of each pollutant 
in 2010. This occurs because the increased emissions from buses and boats 
are greater than any savings from reduced automobile use. The total amount 
of this increase is not significant at either a local or regional scale. 


For the commuter rail alternatives (Alternatives 5 and 6a-6e), the diversion of 
automobile trips results in net reductions in emissions of carbon monoxide 
(CO), hydrocarbons (VOC), and carbon dioxide (CO2). The size of these re- 
ductions is modest, compared to regional emissions. For oxides of nitrogen 
(NOx) and particulate matter (PM10), the commuter rail alternatives result in 
smaller increases in overall emissions. These increases are comparable to, or 
smaller than, the increases for the boat alternatives, and are not significant. 


The air quality impacts, as measured by EPA methods, do not show a consis- 
tent or significant air quality benefit. The EPA method, however, signifi- 
cantly underestimates the air quality benefits that would result from automo- 
bile diversions. For example, this method does not include reduced automo- 
bile travel by Red Line riders who shift to a commuter rail station much closer 
to their homes (a direct benefit), or to the reduced auto travel by new Red Line 
riders who are able to park at Red Line stations after Greenbush commuters 
who switch to commuter rail free up Red Line parking spaces (an indirect 
benefit). Including these trips would increase the VMT savings by more than 
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Table V-5a Emissions Factors 
Grams/vehicle-mile 


Mode CO VOC NO, PM CO, 
Auto 9.78 0.55 0.60 0.07 446 
Bus 73.6 6.2 19. 0.33 2900 
Boat (current) 31.8 9.5 219.3 2.7 19041 
Boat (proposed) 117. 35.1 808 46.8 70150 
Train 91. 30.3 1 13.6 34500 


1. Source: USEPA-MOBILES (auto emissions), 2010 vehicle fleet 
2. Calculated from EPA engine emission information (bus, boat, train) 
current boats: 950 horsepower 
proposed boats: 3,500 horsepower 
3. Auto emissions based on winter conditions for CO, summer conditions for VOC, NOx, other emissions not 


sensitive to temperature 


Table V-5b Auto Emissions Worksheet 


A VMT weekday A Emissions (3) tons/day 

Alt. Line haul (1) Access Total CO VOC NO, PM0 CO, 
(2) 

1 0 0 0 
2 -2800 0 -2800 -.03 -.002 -.002 -.000 -1.377 
3 -7700 3500 -4200 -.045 -.003 -.003 -.000 -2.065 
4 -8600 3500 -5000 -.054 -.003 -.003 -.000 -2.458 
5,6 -85300 8900 -76400 -.824 -.046 -.051 -.006 -37.560 


Line haul: diversions of auto trips to transit, weekday auto miles 

. Access: net change in auto access to transit 

3. Emissions calculated using factors in Table V-5a; emissions in tons per weekday (907200 grams per 
ton) 


NO — 
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Alternative 


nA Be WwW NO 


A 
VMT 
Bus Old 
boat 
0 0 
1032 0 
0 -518 
0 -518 
0 0 


New 
boat 


518 
821 


Emission facts or see Table V-5a 
Emissions in tons per weekday (907,200 grams per ton) 


Alternative 

1 No Build 

2 TSM 

3 Boat, Hingham 


4 Boat, Hingham/ 
Nantasket 


5,6 CRR 


Regional (mesocscale) Air Quality Impacts, Combined 


CO 
0 
+.054 
+.003 
+.034 


-.757 


Table V-5c 
Transit Emissions Worksheet 


Train 


co oOo © © 


667 


CO 


+.084 
+.049 
+.088 
+.067 


Table V-5d 
Tons per Weekday 
VOC NO, 
0 0 
+.005 +.020 
+.012 +.333 
+.023 +.603 
-.024 +.369 


A Emissions 


VOC 


0 
+.007 
+.015 
+.026 
+.022 


NO, 


0 
+.022 
+.336 
+.606 
+.420 


PMio 
0 
+.000 
+.019 
+.035 


+.004 


PM io 


+.000 
+.019 
+.035 
+.010 


CO, 


0 
+3.299 
+29.183 
+52.613 
+25.365 


CO, 
0 
+1.922 


+27.118 
+50.154 


-12.195 


Emissions from table V-5b and V-5c, combined -- negative numbers represent air quality benefit 
1 ton = 907,200 grams 


V-56 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES 


MBTA GREENBUSH LINE CORRIDOR FEIR 


50 percent. Also not included is the reduction in overall household travel that 
occurs (other than the commuting trip) when transit commuters get rid of the 
second automobile they no longer need. Further, transit riders do not use their 
cars during the workday (for lunch trips or errands). 


The presentation of area wide emission impacts is intended to allow compari- 
son of alternatives on one aspect of air quality. This analysis is not intended 
to represent the regional analysis of measures to support attainment of air 
quality standards for the state or the eastern Massachusetts region. This latter 
analysis is the responsibility of the state Department of Environmental Protec- 
tion, and is described in the State Implementation Plan (SIP) and amendments. 
The SIP analysis may include other factors which are not considered in this 
analysis. In particular, the comparative analysis for the FEIR is conservative, 
and does not include a number of indirect benefits or benefits which are 
achieved through interactions with other measures outside the study area. Ex- 
amples of these additional air quality benefits include: 


» Air quality benefits from reduced congestion on the roadways (more effi- 
cient engine operations, less stop-and-go). 


» Air quality benefits from changes in travel behavior outside the work trip - 
- for example, transit commuters are more likely to walk and less likely to 
use their cars to go to lunch or to run errands during breaks. 


» Air quality benefits from encouraging new jobs in Boston, instead of at the 
fringes of the metropolitan area. On average, a job in downtown Boston 
incurs far fewer miles of travel in an automobile (for commuting and other 
purposes) than a job elsewhere, based on land use studies. 


Localized Air Quality Impacts. Vehicle idling is significant because it has 
the potential for long-term accumulation of pollutants and long-term exposure 
to pollutants in contrast to the instantaneous exposure of a pass-by. Idling of 
any transportation vehicle in any mode is usually discouraged both for eco- 
nomic reasons and because of localized impact on air quality and the noise 
environment. 


Pass-by Impacts. Diesel engines would be involved in the commuter bus, 
commuter boat, and commuter rail alternatives. Carbon monoxide is a pollut- 
ant of concern in the immediate vicinity of the source; however, diesel en- 
gines are a relatively minor source of carbon monoxide, and will not increase 
carbon monoxide levels significantly, particularly compared to vehicles on 
nearby roadways. Diesel engines are more significant sources of NO,, and to 
a lesser extent, VOCs and PM, but these pollutants are of concern chiefly after 
they have reacted over time in the atmosphere, or due to long-term exposure 
in combination with other pollutants. EPA documents presenting the reasons 
for regulation of diesel engines do not identify pass-by impacts as a significant 
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factor. In fact, EPA has reported that diesel railroad operations do not result 
in local violations of air quality standard even in railroad yards where emis- 
sions concentration is highest. 


Federal emissions standards for new buses have been tightened in recent 
years, requiring a significant reduction in emissions from bus engines. Na- 
tionally, these standards are being met with newer technology diesel engines 
and with alternative fuels, such as natural gas. As new buses are purchased to 
replace older buses in the fleet, the overall emission rates from buses will be 
reduced substantially. Similarly, EPA’s proposed emissions standards for lo- 
comotives will significantly reduce particulate and NO, emissions from these 
sources. 


Emissions of pollutants along the transit route from occasional (24 times a 
day, in the case of the train) pass-bys produce insignificant concentrations of 
these pollutants compared to the ambient levels of these pollutants, which may 
come from sources many miles away. The highest concentration of pollutants 
from trains and other transit vehicles will be at places where these vehicles 
idle for periods of time. 


Idling. Bus idling will take place for very limited time periods after initial 
start up. Buses will also be idling while passengers are boarding at pick-up 
locations. Even under most extreme conditions, dwell time at any pick-up lo- 
cation should be no more than five minutes. The principal recipients of air 
quality impacts during this time period are those waiting to board the bus. 


It is unlikely that more than one bus will be idling at one time at any location 
under either start-up or pick-up conditions. Local impact beyond the immedi- 
ate area of the idling bus is expected to be minimal. There are no sensitive 
receptors to air pollutants of the order generated by the TSM Commuter Bus 
alternative in the immediate area of the Cohasset and Egypt park-and-ride lots. 
The Greenbush park-and-ride lot is located approximately 1,000 feet from a 
nursing home. 

Boat idling will take place during initial start-up and inspection period. 
Commuter boats will be idling while passengers are boarding at the terminal 
area. Boat passengers typically pass from the dock to the boat with a limited 
period of exposure to air pollutants. Passengers choosing to stay in the dock 
area may have a longer term exposure to air pollutants. 


It is unlikely that more than two or three boats will be idling at any one time at 
any terminal location. There are no sensitive receptors to air pollutants in the 
immediate area of either the Hingham Terminal, the Nantasket Pier Terminal, 
or the downtown Boston terminal at Rowes Wharf. 


For the commuter rail alternatives, MBTA policy calls for idling of diesel en- 


gines to be limited to five minutes (except as required for morning warm up 
and safety tests or similar requirements). The dwell time of a locomotive at a 
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typical station site is limited under normal operations to a minute or less. The 
proposed stations are an open-air design, either at grade or, for Commuter Rail 
with Hingham Square tunnel Alternatives 6a, 6b, and 6c, in open cut. If for 
some unusual reason a locomotive would remain at a station site for a longer 
period of time, the five minute guideline for idling would apply. 


Layover Facility. MBTA layover facilities provide secure overnight storage 
for trains at the ends of commuter lines so that trains are in place for the morn- 
ing commute into 
Boston. Layover 
facilities are pro- 
vided with electric 
heaters to maintain 
engine temperatures 
overnight without 
the necessity of 
idling. 


The layover facility 
would consist of par- 
allel sets of tracks 

and parking for em- 
ployees. There are 
typically four trainsets 
at the layover facility for morning inbound service. Three sites have been 
proposed for the passenger train layover facility at Greenbush. One site is on 
the former railroad right-of-way south of the Driftway, north of the Herring 
River (Option A). A second site is the current site of the Scituate Sanitary 
Landfill (Option B). The third site under consideration (Option C) 1s north of 
the Driftway, next to the proposed Greenbush Station. 





Old Colony Layover facility at Kingston 


Land use in the vicinity of the Herring River site (south of Driftway Option A) 
is primarily commercial with a retail mall located to the west of the site. The 
nearest residences are 600 to 700 feet away from where locomotives would be 
located, including condominiums east of the site, and a number of homes on 
the other side of the Herring River (First Herring Brook). Residences are lo- 
cated to the north of the landfill on Stockbridge Road (Option B). The landfill 
site is currently undeveloped. The layover site north of the Driftway (Option 
C) would be located so that trains are within 100 feet of houses on MacDonald 
Terrace that would remain after the facility is built. 


Although four locomotives will be in position at the facility in the morning, all 
four will not be idling concurrently. Trains will idle at the facility in the 
morning approximately 45 minutes prior to departure in order to build up air 
pressure required for the brake system, and to complete brake system testing 
procedures mandated by the Federal Railroad Administration. During this 
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time, the passenger coaches are brought to a comfortable temperature (e.g. air 
conditioned in the summer and heated in the winter). In order to allow for this 
45 minute preparation time, two trains may be idling at one time -- one in the 
final stage before departure and one just beginning the system testing proce- 
dure. 


The start-up schedule is staggered according to the departure times. Based on 
the proposed schedule of train departures, engines would be projected to begin 
idling on the following schedule: 


Begin Idle Departure 


5:02 a.m. 5:47 a.m. 
5:57 a.m. 6:42 a.m. 
6:24 a.m. 7:09 a.m. 
6:51 a.m. 7:36 a.m. 


(all times are approximate and subject to change). 


The peak idling hour will be from 6:24 a.m. to 7:24 a.m., during which time 
the 6:42 a.m. train, the 7:09 a.m. train, and the 7:36 a.m. train will be idling 
for various periods of time. No more than two locomotives would be idling at 
any one time. 


Idle emission factors for the General Motors Electromotive Division EMD 16- 
645E3B and -C engines, used to power the F40PH series locomotives to be 
used for commuter rail service were assumed to be consistent with EPA’s 
proposed Tier O regulations for locomotives, the minimum emission control 
tecanp) By which all MBTA locomotives are expected to achieve by year 
2012.“"The main engine powers the air compressor (required for brakes) dur- 
ing morning idle. Auxiliary power engine operations, sufficient for heating or 
cooling passenger coaches, were also assumed for the duration of locomotive 
idling operations; these engines are subject to comparable EPA emissions con- 
trols. 


The three pollutants of concern relevant to the layover site are carbon monox- 
ide, particulates, and oxides of nitrogen (NOx). Results of the analysis were 
compared to NAAQS standards for CO (1-hour and 8-hour standards) and 
particulates (24-hour standard). There is no NAAQS for NO,, although a 
standard for NO has been established based on the monitored annual arith- 
metic mean. 


‘Tier 0 was chosen to represent worse-case conditions, when older locomotives may be used 
on the Greenbush Line. Air quality impacts were also examined assuming the existing loco- 
motive fleet (without air quality rebuilds), and no violations of the EPA standards were found. 
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For the purpose of analysis, the James Landing condominium complex was 
assumed to be the primary sensitive receptor in the vicinity of the Option B 
layover facility (Scituate Sanitary Landfill site). All other receptors in the 
area represent more distant or less sensitive conditions to air quality impacts. 
An analysis of the impacts of the locomotive emissions on carbon monoxide 
and particulate (PM-10) levels was performed using U.S. EPA's CAL3QHC 
modeling methodology to predict pollutant concentrations. In applying the 
methodology to the layover facility, the individual locomotives were modeled 
as queuing links similar to automobiles delayed at an intersection. The analy- 
Sis was performed using worst-case assumptions regarding the location of the 
locomotives in relation to the receptor site. That is, the locomotive with the 
longest idle time during the peak idle hour was assumed to be located closest 
to the receptor. Emissions from automobile operations in the vicinity of the 
layover site, including vehicles entering and leaving the Greenbush Station 
parking lot were also incorporated into the analysis. 


CAL3QHC produces results based on variations in wind direction. Given the 
orientation of the layover facility to receptor sites, a northerly wind would 
produce the worst-cast conditions at James Landing in relation to the locomo- 
tive position of a layover facility at the landfill site. Based on the results of 
the CAL3QHC analysis, under worst-case conditions, both particulate and CO 
concentrations will increase in the vicinity of James Landing. However, pol- 
lutant levels are projected to be well within NAAQS 1-hour and 8-hour stan- 
dards for CO and the 24-hour standard for particulates. No violation of 
NAAQS is projected. 


An analysis was also performed using CAL3QHC to determine the possibility 
of potential elevation of the NO, levels in the vicinity of the layover sites. 
Because of variations in the dispersion and reactivity characteristics of the 
NO, and CO, the results of the CAL3QHC procedure, which was designed to 
estimate CO levels, cannot be considered as a definitive estimation of NO, 
levels at the receptor sites. However, based on this analysis, an increase in 
NO, in the vicinity of James Landing was identified under worst-case condi- 
tions. This increase would be limited to the duration of the idling period for 
the locomotives and would not persist throughout the day. Furthermore, wind 
direction data from South Weymouth Naval Air Station provided by the Mas- 
sachusetts Department of Environmental Protection, considered by DEP to 
closely resemble wind conditions in the vicinity of Scituate, shows that worst- 
case wind conditions with the wind blowing out of the north are likely to oc- 
cur with a maximum frequency of only 20 percent. This further reduces the 
likelihood of worst-case conditions occurring with any regularity. In conjunc- 
tion with this analysis, using procedures recommended by DEP, projections of 
NO, concentrations were converted to NO and annualized to determine the 
potential for violation of the NAAQS for NO 2. Based on these procedures, no 
violation of NAAQS are predicted to occur. 
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This analysis was also done assuming older MBTA locomotives, without any 
adjustments to meet EPA emission standards. No NAAQS violations were 
found using the older locomotives emissions. 


Intersections and Grade Crossings. Local (microscale) air quality impacts 
from automobiles were assessed by examining the locally-important pollutant 
generated by automobile traffic moving to and from commuter bus park-and- 
ride lots, commuter boat parking lots, and commuter rail stations. Air quality 
impact from automobiles occur where traffic is queued up at congested inter- 
sections or at a congested road grade crossing situation. This impact can be 
modeled to determine its significance. 


The principal tool used in the intersection analysis was the CAL3QHC model. 
The model can reliably predict pollutant concentrations for receptors located 
within 150 meters (500 feet) of the roadway. This includes the capability to 
measure the impacts associated with queuing at signalized intersections. 
Emission factor data for the CAL3QHC model came from the Mobile5A 
model for 2010. The ambient background CO levels for the study area were 
provided by the Massachusetts Department of Environmental Protection 
(DEP). These levels are 3.0 parts per million (ppm) for the peak 1-hour pe- 
riod and 1.8 ppm for the peak 8-hour period. 


The air quality analysis predicted maximum |-hour and 8-hour CO concentra- 
tions for both 2010 No Build and build conditions. These results represent the 
highest concentrations that would exist under the worst traffic volume and at- 
mospheric conditions. They are not average concentrations. Of particular 
importance was the effects of 2010 No Build and build traffic conditions on 
air quality near sensitive receptors such as schools, homes, churches, and 
stores located near congested intersections. The predicted concentrations are 
compared to the NAAQS standards of no more than 35 ppm for a 1-hour con- 
centration and 9 ppm for an 8-hour concentration. 


The criteria used to identify the critical intersections are described in Old Col- 
ony Railroad Rehabilitation Project: Air Quality Analysis Support Document, 
August 1991. The criteria include the following: 


» Only existing or proposed new signalized intersections were considered. 
Intersections under stop sign-only control would rarely provide Levels of 
Service delay or congestion adversely affecting air quality. 


» The intersection would have to exhibit a poor level of service. This would 


include Level of Service E and F, and Level of Service D if it represents at 
least a 10 percent increase in traffic over the projected No Build condition. 
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» Traffic engineering measures proposed to improve the level of service of a 
specific intersection to the Level of Service C or better would eliminate 
the need to assess the intersection for air quality. 


For the TSM Commuter Bus alternative, three new park-and-ride express bus 
facilities are proposed. For the Greenbush park-and-ride lot, the signalized 
intersection at Route 3A/Route 123/Country Way would be affected by park- 
and-ride lot generated traffic. However, this intersection would not exhibit a 
poor level of service and air quality analysis is not necessary. For the Egypt 
park-and-ride lot, there are no signalized intersections in the area which would 
be affected by park-and-ride lot generated traffic. For the Cohasset/Route 3A 
park-and-ride lot, there are no signalized intersections in the area which would 
be affected by park-and-ride lot generated traffic. (There are plans by the 
Massachusetts Highway Department to provide signals at the currently unsig- 
nalized Route 3A/King Street intersection.) However, if this intersection were 
to be signalized it would not exhibit a poor level of service and air quality 
analysis would not be necessary. 


The commuter boat alternatives involve terminals at Hingham Shipyard and 
Nantasket Pier. For Hingham Terminal, the signalized Route 3A/Hingham 
Shipyard Road intersection would be affected by terminal generated traffic. 
However, this intersection will not exhibit a poor level of service and air qual- 
ity analysis is not necessary. For Nantasket Pier Terminal, there are no signal- 
ized intersections in the area which would be affected by terminal generated 
traffic. 


The commuter rail alternatives involve eight potential station sites and numer- 
ous grade crossings. The layover facility is not a significant generator of traf- 
fic. There are four signalized intersections that will be affected by commuter 
rail station generated traffic. The potentially congested grade crossings along 
the rail line are being determined on the basis of recent traffic counts. 


The proposed station locations and the signalized intersections which would 
be affected by commuter rail station generated traffic are presented below. 


» Weymouth Landing Station Washington Street (Route 53)/ Commercial 
(Option B) Street signalized intersection (LOS D with 


10 percent increase in traffic) 


» East Weymouth Station Broad Street/Commercial Street signalized 
intersection (resulting LOS above minimum) 


» West Hingham Station None 


» Nantasket Junction Station None 
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» Cohasset Station None (current future Route 3A/Station Drive 
signalized intersection) 
» North Scituate Station Gannett Road/Country Way/Henry Turner 


Bailey Road signalized intersection (result- 
ing LOS above minimum) 

» Greenbush Station Route 3A/Route 123/Country Way signal- 
ized intersection (resulting LOS after mitiga- 
tion improved to no impact) 


Of these intersections, the Washington Street (Route 53)/Commercial Street 
intersection in the Weymouth Landing area is the worst case intersection, and 
the only one that clearly experiences congested conditions which warrant in- 
tersection air quality analysis.. This intersection was evaluated for the FEIR, 
and these results are presented below. Preliminary analysis results for the 
Washington Street/Commercial Street intersection at Weymouth Landing are 
shown in Table V-6, “Predicted Carbon Monoxide Concentrations: Wey- 
mouth Landing (Option B).” These results indicate that no violation of the 1- 
hour and 8-hour NAAQS will occur at this location as a result of the Build rail 
alternative, even with Option B. As part of the mitigation for traffic impacts of 
the project, Commercial Street may be relocated to a new intersection with 
Quincy Avenue. This plan (Weymouth Landing Option A) would provide 
significant improvements to traffic flow, with expected air quality benefits. 


Tunnel Ventilation. The diesel locomotive emissions generated by railroad 
operations within a tunnel would be concentrated at a limited number of ex- 
haust locations. These would be the tunnel portals, the central ventilation 
shaft, and the open cut sections at underground stations. Typical operation in 
a tunnel would involve normal train movement, but at somewhat reduced 
speeds, through the tunnel. The only stopping condition occurs at the below- 
grade stations for a typical dwell time of one minute. Since the below-grade 
Stations are in an open cut, which is open to the atmosphere, emissions gener- 
ated during dwell time at the station are released into the atmosphere in a 
similar fashion as they are at surface level stations. With the single-track tun- 
nel proposed under all tunnel alternatives, a second train would not enter the 
tunnel for several minutes after the previous train had left, so emissions would 
always be limited to one locomotive. 
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Table V-6 - Predicted Carbon Monoxide Concentrations 
Weymouth Landing (Option B) 


CO, ppm 
Intersection and No Build Rail Alternatives Only 
Receptor Locations 
Weymouth 1 hr 8 hr 1 hour 8 hour 
Washington (Rte 53)/ 
Commercial Street 
N.E. Corner 9.5 4.7 9.4 4.8 
S.E. Corner 12 3.8 TS 4.0 
S.W. Corner 11.1 5.3 125 6.3 
N.W. Corner 9.3 4.6 9.6 4.9 


Background concentrations of 3.0 ppm (1-hour) and 1.8 ppm (8-hour) included in 
above figures. NAAQS standards: 35 ppm (1-hour); 9 ppm (8-hour). 


Diesel emissions would not typically concentrate 1n tunnels of the type associ- 
ated with Alternative 6. Natural ventilation constantly disperses and dilutes 
the emissions. Natural ventilation in underground rail tunnels is augmented 
by the piston effect produced by train operation in the tightly fitting trainways. 
The positive pressure in front of a train expels air from the system through 
portals and other openings in the tunnel; the negative pressure in the wake of 
the train reduces airflow into the system behind the train through these same 
openings. 


Under normal operating conditions, the emissions from a tunnel at the portals, 
the ventilation shaft, and the open cut sections at any associated underground 
stations do not represent an air quality concern. The emission concentration 
in the area of the tunnel is not substantially different from those generated 
along the open right-of-way. 


The role of the tunnel ventilation system is not only to provide ventilation dur- 
ing normal operating conditions. It is also designed to support life safety in 
the tunnel during an emergency condition such as a fire or explosion within 
the tunnel. In a worst case situation, smoke and hot air would be evacuated 
from the tunnel through the portals, the central ventilation shaft, or the open 
cut at the underground station. There would be a temporary, but significant 
impact on surface air quality in such an instance. The location and height of 
the shaft above grade would need to be carefully selected and designed. 
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NOISE IMPACTS 


Noise Assessment Approach and Criteria. The noise assessment approach for 
the Greenbush Corridor is based on Federal Transit Administration (FTA) 
procedures as described in Chapter III, Noise Impact Criteria. These proce- 
dures are used to assess potential noise impacts from all federally-funded tran- 
sit projects, including certain bus facilities, and involve noise predictions 
based on the system characteristics of each alternative. The noise descriptors 
and impact criteria used for the assessment depends on whether the system is 
rail, bus or boat. However, al/ noise descriptors used in the assessment are 
expressed in terms of A-weighted decibels, or dBA. 


In general, the approach requires the estimation of project noise levels using 
empirical prediction models to determine impacted locations according to the 
appropriate noise impact criteria. Inputs to the train noise calculations include 
proposed train schedules, speed profiles and terrain features. Inputs to bus 
and vehicle traffic noise models include such data as proposed bus schedules, 
existing and projected traffic volumes, and estimated speeds. The primary 
input to the commuter boat noise model, after establishing a reference noise 
level, is the number of boats proposed during the peak hour. 

The noise assessment methodology results in an estimate of the location of a 
noise impact contour, defining a corridor or area within which impact is likely 
to occur. An inventory of noise-impacted receivers within the delineated area 
identifies locations where noise impact and/or mitigation is likely. Noise 
mitigation measures are then evaluated for successful elimination of impacts. 
Locations where it is impossible to eliminate impact, or where it is not feasi- 
ble to do so, are also specified. Cost effectiveness criteria are also applied to 
each proposed mitigation measure to determine which are considered reason- 
able from a cost-benefit perspective. Cost-benefit standards for noise mitiga- 
tion are described Noise Mitigation Measures below. 


Commuter Bus Alternative. According to FTA guidelines, noise impact 
from roadway traffic sources, as in the commuter bus alternative, 1s assessed 
according to criteria established by the Federal Highway Administration 
(FHWA). The FHWA Noise Abatement Criteria specify noise levels caused 
by project-related traffic which are considered to be high enough to warrant 
abatement during the planning of new or improved roadway construction. 
The criteria specify the use of equivalent sound level in the noisiest hour of 
the day (peak-hour L,,) in evaluating the noise from such sources. For land 
use in FHWA’s Category B, which includes residences, churches, and hotels, 
abatement is generally warranted if the predicted outdoor peak-hour L,, due to 
traffic from the project approaches or exceeds 67 dBA. Alternatively, noise 
abatement may be warranted if predicted traffic noise levels substantially ex- 
ceed the existing noise levels. According to Massachusetts Highway Depart- 
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ment standards, an increase greater than or equal to 15 decibels is considered 
substantial. All traffic noise predictions were performed using FHWA- 
approved noise prediction models. 


Commuter Rail Alternative. The criteria applicable to the commuter rail 
alternative are based on those developed by FTA specifically for transit pro- 
jects, and are described in detail in FTA’s guidance manual, Transit Noise and 
Vibration Impact Assessment (DOT-T-95-16, April 1995). For residential 
land uses, the criteria specify a noise descriptor that is based on nighttime sen- 
sitivity, the day-night sound level (La,). Noise impact assessment is then 
based on a comparison of the ambient noise exposure and future noise expo- 
sure from the proposed project with impact criteria defined by FTA. These 
criteria are shown graphically in Figure V-3, Existing Noise Exposure (dBA). 


As seen from Figure V-3, the noise criteria and descriptors depend on land 
use, designated either Category 1, Category 2, or Category 3 as described pre- 
viously in Chapter II]. The criteria are defined by two curves which allow 
increasing project noise levels as existing noise increases up to a point, be- 
yond which impact is determined based on project noise alone. The complex 
shapes of these curves are derived from a statistical synthesis of extensive so- 
cial survey data collected in the 1970’s, correlating community annoyance 
with transportation noise exposure. 


Below the lower curve in Figure V-3, the project 1s considered to have no 
noise impact, based on the assumption that introduction of the project will not 
result in a significant increase in annoyance. The curve defining the onset of 
noise impact stops increasing at 65 dBA (for Category | and 2 land uses), a 
standard limit for an acceptable living environment defined by a number of 
federal agencies. Project noise above the upper curve is considered to cause 
“severe impact,” since a significant percentage of people are likely to be 
highly annoyed by the new noise source. This curve flattens out at 75 dBA 
(for Category | and 2 land uses), a level associated with an unacceptable liv- 
ing environment. As indicated by the right-hand scale in Figure V-3, the pro- 
ject noise criteria are 5 decibels higher for Category 3 land uses since these 
types of land uses are considered to be less sensitive to noise than Category | 
and 2 land uses. 


Between the two curves the project is judged to have impact, though not se- 
vere. The change in cumulative noise exposure would be noticeable to most 
people, but may not be sufficient to cause strong, adverse reactions from the 
community. In this transitional area, other project-specific factors must be 
considered to determine the magnitude of the impact and the need for mitiga- 
tion, such as the predicted level of increase over existing noise levels and the 
types and numbers of noise-sensitive land uses affected. 
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Commuter Boat Alternative. Noise impact from commuter boat operations 
is similarly assessed on a comparison of criteria and future noise levels gener- 
ated at the commuter boat pier. The criteria are identical with those shown in 
Figure V-3, except that commuter boats are assessed on a peak-hour Le, basis 
instead of Lan, where the peak hour is interpreted as the hour of maximum ac- 
tivity. 


Estimated Noise Levels. Assessing a project as complex as the Greenbush 
Transportation Corridor required the modeling of many different sources of 
noise, each with distinctive characteristics. This section summarizes the as- 
sumptions made in developing the noise estimates. 


Commuter and Feeder Bus Operations. Noise sources evaluated for com- 
muter and feeder bus operations include buses idling and moving in park-and- 
ride facilities, buses operating on local streets, and automobiles operating in 
park and ride lots and on local streets. Key assumptions used in the analysis 
are listed below. 


System: | Commuter Coach (Eagle-type bus) 


Operations: Assume posted roadway speed; 
3 minute bus dwell time at park and ride lots; 
Up to 8 bus trips in peak hour of 6 am to 7 am 


Reference noise levels for automobiles using the park-and-ride lots are based 
on FHWA methodology. Reference noise levels for Eagle buses are summa- 
rized below in Table V-7, “Reference Noise Levels for Eagle-type Commuter 
Buses”. The reference levels are obtained from an extensive measurement 
program at another transit property and were validated with the measurements 
performed at the Rockland park-and-ride Lot (measurement site S-23). 


Commuter Boat Operations. Noise from commuter boats is generated pri- 
marily by the diesel engines, with the exhaust noise being the most noticeable 
component. Typical noise events during operations at the commuter boat pier 
include idling diesel exhaust sound while passengers are loading, a horn blast 
signaling departure and a powered diesel engine sound as the boat accelerates 
away from the dock. Idling lasts about ten minutes and a departure scenario 
takes about 2 minutes. 


System: 5 commuter boats 
Operations: 5 operations during peak hour (7 am to 8 am) 


4 departures and | arrival 
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Table V-7 - Reference Noise Levels for Eagle-type Commuter Buses 


Condition Reference Noise Levels 
Pass-by at 30 mph SEL= 80 dBA 
Accelerating, pulling out of park-and-ride facility SEL = 81 dBA 
Lax = 82 dBA 
Dwell-time idling Leg = 73 dBA 
Lax = 75 dBA 


Note: all noise levels are given at a distance of 50 feet 


The noise generated by a commuter boat can be summarized from measure- 
ments taken at the Hingham Shipyard in 1993 in Table V-8 below. The me- 
asurements include both newer and older boats that were in the fleet at the 
time — the newer boats better represent the current commuter boat fleet. 


Commuter Rail Operations: Train Pass-by Noise. Wayside noise gener- 
ated by train passages depends on the type of vehicle, number and condition 
of wheels, length of trains, speed, type of guideway, and rail running surface 
conditions. The specific sources of noise from diesel locomotive-hauled 
commuter trains are assumed to fall into two categories: (1) the locomotive 
exhaust and fans located high above the ground, and (2) the noise generated 


Table V-8 - Reference Noise Levels for Commuter Boats 


Condition Reference Noise Levels 
Idling at 100 feet newer boat: Lnax = 57 dBA 
older boat: Linax = 61 dBA 
Full-power acceleration at 250 feet newer boat: Ling, = 76 dBA 
older boat: Linax = 79 dBA 
Horn at 125 feet Linax = 98 dBA 


Because the Greenbush Line is a new extension of the existing MBTA com- 
muter rail system, all of these noise generation factors depend on the assumed 
baseline conditions for the system. The key assumptions are listed below. 


See Chapter III for definitions of noise descriptors used in this assessment. 
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System: Steel wheel on steel rail 
Diesel-electric locomotives (General Motors Model 
F40-2, F4OPH-2C and GP40-MC) 


Trains: Locomotive Length = 60 feet 
Car Length = 85 feet (bi-level coaches) 
6-car, 1-locomotive train consist 


Guideway: Ballast and concrete tie at-grade (baseline) 
Cut & Cover Tunnel with resilient tie plates 
(Hingham Square Underpass) 


Operations: 60 mph maximum speed on line (actual speeds based 
on train performance simulations) 
1 minute dwell time at stations 
12 inbound/12 outbound trains per day 


The wayside noise levels generated by passing trains on existing MBTA 
commuter rail lines with similar track and equipment were measured and 
documented in order to provide a single reference noise level that would form 
the basis of the prediction model for the Greenbush Line noise analysis. The 
results of these data were used to form the reference noise conditions, summa- 
rized in Table V-9 “Reference Noise Levels for Commuter Trains”’. 


Although a train is comprised of both locomotives and coaches, Table V-9 
lists the reference Lmax for each component separately, due to their differing 
noise characteristics. These differences include source length, source height, 
acoustic directivity pattern and speed dependency. Speed dependency repre- 
sents the rate of increase in noise with speed, and 1s a critical piece of the 
noise model, since it can have a significant effect on the overall train SEL and 


Table V-9 - Reference Noise Levels for Commuter Trains 


Reference Noise Lev- 


els Speed Dependency Ad- 
Condition at 50 mph justment 
Locomotive pass-by [Imax =8/ dBA 10 log (= 
50 
Single coach pass-by Lmax = 82 dBA 30log (= 


Note: all noise levels are given at a distance of 50 ft 
S — train speed in miles per hour 
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other exposure-based metrics, such as Lan. The level generated by wheel/rail 
noise is strongly dependent on train speed, while locomotive noise 1s mainly a 
function of engine throttle position and load, and is only weakly dependent on 
train speed. The respective speed dependencies of the Lax from locomotives 
and coaches are given in terms of the change in noise level in going from the 
reference speed of 50 mph to any other speed, S, in miles per hour. 


Commuter Rail Operations: Grade Crossing Warning Noise. The noise 
analysis for grade crossing warning devices assumes that all grade crossings 
on the Greenbush Line will be designed to include the supplemental safety 
measures as described in the Swift Act (see Chapter II of the FEIR). Asa 
result, these grade crossings will be operated without the requirement that the 
train horn be blown upon approach to each crossing. The following operating 
plan is assumed: 


» All grade crossings where the sounding of the train horn is regulated by 
state or federal law will be designed to include supplemental safety meas- 
ures as defined by P.L. 103-440. Ata minimum, this will include grade 
crossing bells, lights, and gates, and mechanisms or designs to prevent 
casual crossing of the tracks when the gates are down. 


» Train horns will not be blown on approach to grade crossings. Horns 
would be blown only in the case of emergencies, such as to warn trespass- 
ers on the tracks. 


» Trains will sound their bells when entering stations or under other circum- 
stances dictated by MBTA operating policy. 


Commuter Rail Operations: Noise Near Hingham Square Tunnel Portals. 
The noise model from passing trains applies only to the at-grade commuter 
rail alignment; it is assumed that trains traveling through the any of the tunnel 
alternative through Hingham do not generate airborne noise above grade. 
However, the noise model does account for the increase 1n noise caused by the 
reverberation off the concrete-lined walls in the approach sections and the un- 
derpass. The noise analysis assumes that the tunnel walls and the tunnel ap- 
proaches will be lined with an absorptive material similar to that used on noise 
walls to minimize sound reflections. As the train travels below grade, the 
walls of the tunnel approaches also provide shielding from the noise created 
by the train. Generally speaking, noise levels near the portals (with an absorp- 
tive lining) are 0 to 3 dBA lower than that of an at-grade alignment. 


Tunnel Ventilation Fans. For the some of the tunnel alternatives in 
Hingham, a fan system will be required to ventilate the tunnel only in case of 
emergency. Fans would be installed in ventilation shafts or small buildings 
and would be quieted with duct silencers. Location of these facilities and op- 
erational characteristics are not determined at this stage in the project. 
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Layover Facility Operations. A layover facility can be a significant source 
of noise because much of the activity takes place during nighttime or early 
morning hours. Locomotives are required to idle for a short amount of time 
before starting revenue service operations each morning. While other sources 
of noise do exist, such as wheel squeal occurring due to short radius curves, 
train whistles used for signaling during switching operations, air discharge 
from brake release, substations and PA systems, the majority of complaints 
are related to the constant noise level generated by running engines. In addi- 
tion, the low frequency characteristics of the noise generated by locomotives 
idling may be considered more annoying than noise from moving trains. For 
these reasons, the only layover facility noise sources considered in the impact 
assessment were locomotives idling during off-service nighttime hours. 


The noise levels generated by stationary idling locomotives were measured at 
other MBTA layover facilities and their effects estimated for the purpose of 
quantifying noise impact of the proposed Greenbush layover facility. Key as- 
sumptions are listed below. 


System: 4 trainsets each with one F40PH, F4QOPH-2C or GP40-MC 
locomotive 


Operations: 45-minute engine warmup prior to departure, high idle 
15-minute engine idle prior to shutdown, low idle 


Reference noise levels for idling locomotives are based on measurements 
taken at the Amtrak Boston Engine Terminal in May 1995 and along the 
Rockport Commuter Rail Line in July 1997. The locomotives stored at the 
layover facility should be representative of the MBTA fleet mix which were 
assumed to consist of about 25% F40PH’s, 50% F40PH-2C’s, and 25% GP40- 
MC’s when service begins on the Greenbush line. For a single trainset under 
different idling conditions, these noise levels are given in Table V-10. 


Construction. Construction equipment rosters are not defined at this early 
stage of the design. The noise assessment 1s based on the noisiest pieces of 
equipment expected to operate during the various phases of construction. 
Many specialized pieces of equipment will be brought into service in the con- 
struction of the Greenbush Line. Typical construction equipment items used in 
building transportation facilities and their corresponding noise levels are pro- 
vided in studies done by the EPA."~ For at-grade construction, the noisiest 
equipment are assumed to be trucks and graders; for boat-section and cut-and- 


'° Bolt, Beranek and Newman, “Noise from Construction Equipment and Operations, Build- 
ing Equipment, and Home Appliances,” U.S. Environmental Protection Agency, Contract 69- 
04-0047, December 31, 1971. Publication NTID300.1. Thee data were incorporated into the 
FTA Transit Noise estimation guidelines, referenced previously in Chapter III. 
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Table V-10 - MBTA Locomotive Noise Levels during Typical Idling Con- 
ditions 


Type Condition Linax at 50 ft. 
(dBA) 
F40PH Main engine at low idle 74 
Engine at high idle 86 


F40PH- = Main engine at low idle, auxiliary engine off 72 
© 
Main engine at high idle, auxiliary engine at 76 
full speed 


GP40- Main engine at high idle, auxiliary engine at 82 
MC full speed 


Note: GP40-MC noise levels at low idle warmup are assumed to be similar 
to FAOPH-2C because the auxiliary engines are similar 


cover tunnel guideway options the construction would involve slurry wall ex- 
cavation processes, in addition to equipment such as trucks and backhoes; the 
deep-bore tunnel alternative would require that most of its construction be 
done below-grade using a tunnel boring machine. 


Non-site specific, general guidelines are used for assessing noise impact from 
construction activities, deferring to local ordinances where applicable. Fora 
general assessment of construction noise from a new system like Greenbush 
Line, the noise criteria in Table V-11, “Construction Noise Criteria” are used 
to determine the potential for adverse community reaction. The general as- 
sessment 1s based on a hypothetical worst-case condition wherein the two 
noisiest pieces of construction equipment are assumed to be operating under 
full power for the hour. This situation is unlikely to happen in actual con- 
struction, but the method serves to identify locations where construction noise 
impact is possible. 


Noise Impact Assessment. Noise impact associated with the Greenbush Cor- 


ridor is assessed following the procedures described below. Long-term 1m- 
pact from future operation of the system is determined by comparing project 
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Table V-11 - Construction Noise Criteria 


Worst Hour Leg (dBA) 
Land Use Day Night 
Residential 90 80 
Commercial 100 100 
Industrial 100 100 


noise with the criteria described in Chapter III, Noise Impact Criteria and 
Noise Assessment Approach and Criteria, presented in this chapter. 


Commuter and Feeder Bus Operations. The steps involved in the noise as- 
sessment for commuter and feeder bus operations are as follows: 


» Determine ambient noise levels for noise-sensitive areas. Noise- 
sensitive areas and their ambient noise levels are inventoried in Chapter 
If]. For areas where no noise measurements were performed, such as 
some areas along major roadways relatively far from the commuter rail 
alignment, estimates of peak-hour noise levels are based on traffic counts 
provided by the Massachusetts Highway Department. 


» Apply impact distance to determine areas where detailed analysis is 
required. Based on a preliminary analysis of existing noise levels and 
projected commuter and feeder bus operations, a distance defining the 
limit of the impact “zone” is applied to noise-sensitive areas to determine 
the need for detailed analysis. All noise-sensitive locations within 250 ft 
of a proposed park and ride facility are considered in the detailed analysis. 


» Perform detailed analysis of project-related traffic noise. The baseline 
conditions from Chapter II, Ambient Noise Measurements, together with 
conceptual site plans of the park and ride facilities are used to predict 
peak-hour Lg at noise-sensitive locations. The analysis performed is con- 
sistent with FHWA methodology. 


» Apply noise impact criteria. For all noise-sensitive locations within the 


screening distance of 250 ft from a proposed park and ride facility, the 
predicted peak-hour L,, is compared to the FHWA criterion of 67 dBA 
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and to the existing peak-hour L., to determine where noise impact is likely to 
occur as a result of the project. These locations are summarized below. 


The results of the noise assessment for commuter and feeder bus operations 
indicate that noise impact 1s projected as a result of the Egypt park-and-ride 
lot for the three residences closest to the facility off Captain Pierce Road and 
Lawson Road in Scituate. At these three residences the existing peak-hour Leg 
is approximately 50 dBA. Noise from idling buses, vehicles operating in the 
facility, and increased traffic on local streets as a result of the facility will 
cause an increase of approximately 10 dBA in the peak-hour Leg, which is de- 
fined as a substantial increase. Noise levels at these three residences should 
be analyzed in greater detail in the final design phase of this alternative, when 
additional information is available regarding planned bus operations, traffic 
flow, and the configuration of the facility. 


Commuter Boat Operations. The procedure for assessing noise impact from 
commuter boat operations is as follows: 


» Determine ambient noise levels for noise-sensitive areas. Noise- 
sensitive areas and their ambient noise levels are inventoried in Chapter 
Il. 


» Apply impact distance to determine areas where detailed analysis is 
required. Based on a preliminary analysis of existing noise levels and 
projected commuter boat operations, an impact distance 1s applied to 
noise-sensitive areas to determine the need for detailed analysis. All 
noise-sensitive locations within 200 feet of the commuter boat pier are 
considered in the detailed analysis. 


» Perform detailed analysis of commuter boat noise. The baseline condi- 
tions described above are used to predict peak-hour L. at noise-sensitive 
locations. 


» Apply noise impact criteria. For all noise-sensitive locations within the 
impact distance of 200 feet from the commuter boat pier, the predicted 
peak-hour L., is compared to the criteria from Figure V-3 using the peak- 
hour Leg to determine where noise impact is likely to occur as a result of 
the project. 

No noise-sensitive locations are located within the 200 ft screening distance of 
the Hingham Shipyard. 


Commuter Rail Operations. The steps involved in the noise assessment for 


commuter rail revenue service operations on the Greenbush Line are as fol- 
lows: 
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» Estimate ambient noise levels along entire corridor. Noise-sensitive 
areas and their ambient noise levels are inventoried in Chapter HI. Ambi- 
ent noise estimates for all sections of the Greenbush Corridor are shown in 
Table V-12, “Noise Impact Distances and Inventory by Track Segment”. 
These estimates are based on measurements within the segment or at other 
locations where ambient conditions are judged to be similar. 


» Predict noise from Greenbush Line commuter service trains. The 
baseline conditions from above, together with speed profiles and track 
configurations along the entire alignment, are incorporated into the noise 
prediction model (consistent with previous noise analyses performed for 
the Old Colony Project) to determine noise levels near the rail right-of- 
way. These predictions incorporate noise from train passbys as well as 
noise from trains idling in stations. 


The level generated by wheel/rail noise is strongly dependent on average 
train speed, wheel condition and rail condition. Locomotive noise is 
mainly a function of engine throttle position and load, and is only weakly 
dependent on train speed. In addition, the way in which noise diminishes 
with distance from the track differs for locomotive noise and wheel/rail 
noise; they are first determined separately and then combined for each 
segment along the alignment. 


Most of the alignment along the Greenbush Corridor consists of a single 
track. For areas where the alignment is made up of a mainline track and a 
passing siding, the analysis assumes that 80% of the train traffic is on the 
mainline, and the remaining 20% is on the siding. 


» Apply noise impact criteria. For each noise-sensitive area along the 
right-of-way identified in Chapter III, the future project noise levels are es- 
timated to determine noise impact zones that define the distance from the 
guideway within which impact from train noise is likely to occur. These 
distances are listed in Table V-12 for the entire corridor by civil station 
number segment. 


>» Inventory of impact. All noise-sensitive land uses that fall within the 
impact contours are identified through the use of track plans showing land 
uses adjacent to the right-of-way and aerial photographs of the study area. 
Each noise-impacted location is listed by its location, distance to the track (or 
near track along double-tracked sections), assumed operating parameters and 
existing and projected future noise level in Table V-13, “Summary of Noise- 
impacted Receivers, Greenbush Commuter Rail Alternative. 


The results of the train noise analysis are summarized in Table V-12, “Noise 


Impact Distances and Inventory by Track Segment’, where the distance to 
each of the two categories of noise impact is listed by corridor segment corre- 
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sponding to Greenbush Line civil station numbers. Table V-13, “Summary of 
Noise-Impacted Receivers, Greenbush Commuter Rail Alternative”, then 
summarizes the results of the noise impact inventory, providing a detailed de- 
scription of each impacted receiver and the resulting level of impact at each 
house. Table V-13 also indicates the candidate mitigation measure recom- 
mended at each receiver, based on feasibility and cost-effectiveness. Both 
tables list the estimated typical ambient Lg, assumed along the corridor. A 
detailed discussion of the candidate mitigation treatments is given below. 


A graphical summary of the projected train noise impacts in each town served 
by the Greenbush Line is provided in Figures V-4 through V-6. In these fig- 
ures, the projected train Lg, 1s plotted against the estimated ambient Lg, for 
each noise-impacted location sorted by town, and superimposed on the FTA 
criteria curves of Figure V-3. These graphs give an indication of where the 
impacts fall relative to the criteria; the great majority of locations fall within 
the “impact” band, and ambient noise levels range from about 53 dBA to 65 
dBA throughout the study area. 


For the Greenbush Line corridor, a total of 129 residential buildings (137 with 
the Driftway layover facility Option C) were identified as likely to be within 
the “impact” contour of commuter train noise. Of these, 14 buildings (16 
buildings with the Driftway layover facility Option C) were also identified in 
the “severe impact” contour. Mitigation is required for all buildings projected 
to have severe impact, while mitigation is considered for all receivers pro- 
jected to have impact. Mitigation is provided for receivers that meet cost and 
feasibility criteria. 


Tunnel Ventilation Fans. Some of the tunnel alternatives in Hingham will 
require a fan system to ventilate the tunnel in case of emergency. When oper- 
ating, the sound from the fans will be relatively constant. The criterion used 
for fan noise is that the total continuous noise level generated by the fans 
should not exceed 55 dBA at the closest residence. This is based on both 
Massachusetts Department of Environmental Protection (DEP) and American 
Public Transportation Association (APTA) guidelines for intermittent noises. 
Locations, size and operating plan of the ventilation fan facilities are not 
available at this stage of the project and therefore are not included in the noise 
analysis. 


Layover Facility Operation. Under the baseline assumption that the main 
power engines of four trainsets would each be idled for a 45-minute duration 
prior to departing Greenbush Station for diagnostic and warmup purposes, the 
cumulative total sound exposure to the surrounding neighborhood is calcu- 
lated in terms of Lg, for each terminal and layover facility location proposed. 
The distance to each level of noise impact is then calculated and applied to 
noise-sensitive land uses in the area. Depending on the estimated ambient 
noise level, the severity of the noise impact can be assessed. 
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. FTA Criteria Avg. Approx Dist. to | No. of Bldgs within 
Civil Station No. _ Ambient | Thresholds, L,, (dBA) Train |_lhreshold (ft) Distance 
own Segment Description Lan 
(dBA) | |mpact Severe | Speed impaet Severe impact Severe 
From To Impact | (mph) Impact Impact 
539+00} 544+50 Vinton Ave 65 61 66 15 30 15 0 0 
944+50) 547+00) p |Middle St, Myrtle/Vine 60 58 63 30 30 10 2 0 
547+00} 558+40 Middle St, Myrtle/Morrison 60 58 63 30 45 20 0 0 
558440) 572+90) FR |Arnold/River St 60 58 63 45 65 25 0 0 
572+90} 577+00 A East Jr. H.S. 55 55 61 50 90 40 0 0 
577+00} 585+00 Monatiquot Village Apts 54 55 61 50 85 40 2 0 
585+00| 588+00] |! (Commercial St grade xing 62 59 64 50 60 25 1 1 
588+00} 597+00 N Front St, Commercial St 62 59 64 50 60 25 2 0 
597+00} 600+00 Front St, Commercial St 62 59 64 45 60 25 0 0 
600+00| 607+20| T  |Front/Allen St 62 59 64 40 55 20 1 0 
607+20} 612+00 R Monatiquot River, Mill La 62 59 64 36 50 20 0 0 
612+00} 620+00 Windjammer Cove Apts, 56 56 62 30 70 30 0 0 
E |Thompson Rd 
620+00} 621+40 Shaw St 65 61 66 30 35 15 0 0 
621440 624480 F Windjammer Cove Apts 65 61 66 30 35 15 0 0 
624+80} 628+00 Quincy Ave (Rt 53) grade xing 65 61 66 30 35 15 0 0 
TOTALS FOR BRAINTREE: 8 1 
628+00} 631+00 WEYMOUTH LANDING 67 62 68 15 25 10 0 0 
STATION 
631+00) 633+00 Commercial St (W) 70 64 70 30 25 10 0 0 
633+00} 643+00 Commercial St, Ledgehill Rd 65 61 66 30 30 15 0 0 
643+00} 646+00 Commercial St, Gibbens St 65 61 66 35 25 10 0 0 
646+00} 654+50 Commercial St (E) 65 61 66 45 40 15 0 0 
654+50} 659+00 Blossom La 60 58 63 45 65 25 1 0 
659+00} 667+00) wie |Soper/4th Ave 57 56 62 50 90 35 0 0 
667+00} 671+00 Camp St, Third St 57 56 62 50 90 40 4 0 
671+00| 6/75+50 E Chandler St, Idlewell bridge 57 56 62 50 60 25 1 0 
675+50| 683+00| y _ |Biscayne Ave, Naragansett 55 55 61 50 65 30 0 0 
683+00} 694+50 Montcalm/Mill Cove 55 55 61 50) 100 40 0 0 
694450) 696450] MI Abigail Adams Circle 58 57 62 55 90 40 0 0 
696+50} 699+00) @ Abigail Adams Circle, Church 58 57 62 55 55 25 0 0 
Park Condos 
699+00} 707+00| U /Church Park Condos 58 57 62 55 90 40 2 0 
707+00} 724+30 East St, Mt Vernon Rd 60 58 63 55 80 35 4 0 
724430} 735+00 + East St, Mt Vernon Rd East 58 57 62 50 55 25 1 0 
735+00} 740+00| H_ {Unicorn Ave grade xing 58 5/ 62 50 85 35 1 0 
740+00| 753+40 Endicott St, Commercial St 52 54 60 47, 115 45 3 0 
753+40| 758+00 Endicott St, Commercial St 52 54 60 45) 115 50 3 0 
758+00} 765+00 East St, Drew Ave 58 57 62 40 50 25 0 0 
765+00} 767+00 East St grade xing 58 57 62 35 70 30 2 0 
767400} 769+30 East St, Wharf St 58 57 62 30 65 25 0 0 
769+30} 773+80 Wharf St Bridge 54 55 61 25 65 30 0 0 
773+80|} 780+00 E. WEYMOUTH STATION 54 55 61 15 70 30 0 0 
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Table V-12 - Noise Impact Distances and Inventory by Track Segment 















































































































































































































































. FTA Criteria Avg. Approx Dist. to | No. of Bldgs within 
Civil Station No. _ Ambient | Thresholds, L,, (dBA) Train |_lhreshold (ft) Distance 
own Segment Description Lan 

(dBA) | |mpact Severe | Speed past Severe fnpaci Severe 

From To Impact | (mph) Impact Impact 
780+00} 784+50 Commercial St 60 58 63 25 50 20 0 0 
784450} 795+50 Commercial St. 65 61 66 30 20 10 1 1 
795+50} 804+50 Commercial St., Okala Rd 65 61 66 40 40 15 0 0 
TOTALS FOR WEYMOUTH: 23 1 

804+50} 813+00 Fort Hill St. grade xing (w) 65 61 66 45 45 20 0 0 
813+00} 817+50 Fresh River St., Fort Hill St. / 65 61 66 45 45 20 0 0 

French Rd 
817+50} 819+70 Fort Hill St. grade xing (e) 62 59 64 45 40 20 0 0 
819+70} 831420 Fort Hill St. 62 59 64 45 65 25 0 0 
831+20} 848+00 Fort Hill St., New Bridge St. 59 57 63 35 65 25 2 0 
848+00} 853+00 Fort Hill Cemetery, South 59 57 63 30 60 25 0 0 
Shore C.C. 

853+00} 858+00 Fort Hill St., South Shore C.C. 59 57 63 25 55 25 0 0 
858+00} 866+00 WEST HINGHAM STATION 62 59 64 15 40 15 0 0 
866+00) 8/70+60 Fort Hill/south St. grade xing 62 59 64 25 40 20 1 0 
870+60) 882+00) wy |North St., South St. 62 59 64 30 45 20 1 0 
882+00} 884+40 Torrent grade xing 62 59 64 30 45 20 3 2 
884+40} 890+00 | North St., South St. 61 58 64 30 50 20 10 3 
890+00} 891+30} wy Hersey St. grade xing 65 61 66 30 35 15 0 0 
891+30} 898+00 North St, South St. 61 58 64 30 15 10 1 0 
898400) 907+20| © |West Tunnel Portal 61 58 64 30 15 10 0 0 
907+20) 915+15) py |Hingham Square Tunnel 65 61 66 30 -- -- 0 0 
915415) 927+00 East Tunnel Portal 65 61 66 30 15 10 1 0 
927400) 932+00) A |Water St. grade xing 57 56 62 37 75 30 1 0 
932+00| 938+00 M Eldredge Ct 55 55 61 40 90 40 8 4 
938+00| 944+40 Justice Cushing Way Bridge 57 56 62 40 80 35 0 0 
944+40) 950+30 Barnes Rd, Jst Cushing Way 60 58 63 40 60 25 0 0 
950+30} 965+40 Old Colony Rd, Jst Cushing 60 58 63 35 60 25 0 0 
965+40} 969+00 Summer St. Grade xing 60 58 63 30 55 25 0 0 
969+00} 977+50 NANTASKET JCT STATION 60 58 63 15 45 20 0 0 
977+50| 980+00 Kilby St. grade xing 60 58 63 30 55 25 0 0 
980+00} 991+20 Weir River Crossing 57 56 62 40 90 40 1 0 
991+20} 1005+00 Weir St. 57 56 62 45 95 40 1 0 
1005+00) 1015+00 Glastonbury Abbey, East St. 58 57 62 45 95 40 0 0 
1015+00} 1029+00 Hull St. grade xing 60 59 63 45 50 25 3 0 
1029+00| 1042+60 Cohasset Golf Club, East St. 63 60 65 45 60 25 1 0 
TOTALS FOR HINGHAM: 34 9 
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Table V-12 - Noise Impact Distances and Inventory by Track Segment 






















































































































































































































































































. FTA Criteria Avg. Approx Dist. to | No. of Bldgs within 
Civil Station No. _ Ambient | Thresholds, L,, (dBA) Train |_lhreshold (ft) Distance 
own Segment Description Lan 
(SBA) | |mpact Severe | Speed past Severe inpaci Severe 
From To Impact | (mph) Impact Impact 
1042+60| 1050+00 North Main St. grade xing 63 60 65 35 50 20 0 0 
1050+00) 1056+00) C |COHASSET STATION 63 60 65 25 40 15 0 0 
1056+00| 1064+20 North Main St. 63 60 65 25 40 15 0 0 
1064+20| 1069+90 © North Main St. 63 60 65 40 55 25 0 0 
1069+90| 1077+00) H_ |No. Main/Cedar St. 55 55 61 45 60 25 0 0 
1077+00| 1079+00 KING ST. grade xing 63 60 65 45 60 25 0 0 
1079+00| 1091+00 . No. Main St., Sanctuary Pond 63 60 65 45 60 25 3 0 
1091+00) 1094+50} s_ |Rocky Lane grade xing 63 60 65 45 60 25 1 1 
1094+50) 1104+80 North Main St. 55 55 61 50 75 30 0 0 
1104480] 1112400] © North Main St. 55 55 61 45] 751 30 0 0 
1112+00) 1120+00) ¢ {North Main St. 55 55 61 50 85 35 0 0 
1120+00) 1124450 North Main St. 60 58 63 50 85 35 0 0 
1124450) 1128400] | |Sohier St. grade xing /South 60 58 63 45 75 35 0 0 
Shore Music Circus 
1128+00} 1133+40 Osgood School 55 55 61 45) 110 45 0 0 
1133+40) 1138+20 Ripley Rd 55 5D 61 35 95 40 0 0 
1138+20} 1140+00} ¢ /Ripley Rd 60 58 63 30 60 25 0 0 
1140+00) 1147+80 Pleasant St. grade xing 60 58 63 30 60 25 2 0 
1147480] 1152400] 9 South Main St., James La 57 56 62 30, 75 30 1 0 
1152+00) 1159+00} yy {South Main St. 55 55 61 30 90 35 1 0 
1159+00) 1161+00 Spring St. grade xing (W) 57 56 62 35 85 35 0 0 
1161400] 1166+50| A Spring St. grade xing (E) 57 56 62 35 85 35 0 0 
1166+50} 1172+20| o j|Lantern Lane, Spring St. 57 56 62 35 65 30 0 0 
1172+20) 1180+10 Sestito Lane 57 56 62 45 95 40 1 0 
1180410] 1182+00| $ [Castle Rd 57 56 62 45 95 40 1 0 
1182+00] 1188+00| ¢ South Main St. 55 55 61 45) 110 45 0 0 
1188+00} 1193+50 South Main St., private roads 55 55 61 47| 115 50 0 0 
1193+50| 1208+20| T |Beechwood St. grade xing 55 55 61 45) 110 45 1 0 
1208+20) 1221+30 South Main St., Ledgewood Dr 55 55 61 30 90 35 0 0 
1221+30) 1223+90 Lincoln Lane 55 55 61 30 90 35 0 0 
TOTALS FOR COHASSET: 11 1 
1223+90| 1229+00) S_ [Lincoln Park Apts, So. Main 55 55 61 20 75 30 1 0 
St. 
1229400] 1239+00/ © |NORTH SCITUATE 61 58 64 15 45 20 0 0 
STATION 
1239+00) 1242+00 | Country Way grade xing 61 58 64 25 50 20 0 0 
1242+00| 1247+00| T |Gannett St., Country Way 60 58 63 35 75 35 2 1 
1247+00) 1253+80 Gannett St., Wade St. 55 55 61 40} 105 45 2 0 
1253+80) 1265+00 : Gridley Bryant Rd 53 54 60 50} 105 45 9 0 
1265+00) 1271+30}| A Country Way 53 54 61 50} 135 55 0 0 
1271430) 1273+50 Country Way, Carla Way 53 54 61 55 85 35 0 0 
1273+50) 1280+50 J Cohasset River, Chet Way 53 54 60 55} 140 60 1 0 
1280+50| 1289+00| f€ /Hollet St. grade xing 54 55 61 57| 140 60 4 1 
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Table V-12 - Noise Impact Distances and Inventory by Track Segment 
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Civil Station No. _ Ambient | Thresholds, L,, (dBA) sa Threshold (ft) Distance 
own Segment Description Lan 

(dBA) | |mpact Severe | Speed impast Severe inpaci Severe 

From To Impact | (mph) Impact Impact 
1289+00| 1297+70 Town Land 54 55 61 60) 145 60 0 0 
1297+70| 1302+30 Pleasant St. 54 55 61 60) 145 60 0 0 
1302+30) 1310+00 Pleasant St., Capt Pierce Rd 54 55 61 60) 145 60 1 0 
1310+00| 1320+00 Capt Pierce Rd grade xing 54 55 61 60 145 60 4 0 
1320+00) 1328+70 Woodland Rd, Lawson Rd 54 55 61 60) 145 60 2 0 
1328+70| 1341+00 Woodland Rd, Lawson Rd 54 55 61 60} 145 60 5 0 
1341+00) 1355+00 new subdivision 54 55 61 60) 145 60 0 0 
1355+00| 1364+00 Old Colony Rd 54 55 61 60) 145 60 4 0 
1364+00) 1373+40 Old Colony Way 54 55 61 60) 145 60 7 0 
1373+40| 1386+70 Thomas Ave 54 55 61 60) 145 60 3 0 
1386+70) 1392+80 Beaver Dam Rd grade xing 54 55 61 60} 145 60 2 0 
1392+80| 1400+00 Town land, Kane Drive 53 54 60 55) 140 60 4 0 
1400+00| 1419+20 First Parish Rd grade xing 55 59 61 50} 120 50 1 0 
1419+20) 1441+00 Wheeler Park Apts 53 54 60 37 11 45 4 0 
1441400) 1444+00 Town land 57 56 62 30 75 30 0 0 
TOTALS FOR SCITUATE (NOT INCLUDING LAYOVER FACILITY AND APPROACH) 56 2 

1444400) 1450+00 S N of Union St. 57 56 62 30 45 20 1 0 
1450+00) 1454+00| c¢ (Nof Union St. 57 56 62 25 35 15 1 (0) 0 
1454+00| 1456+00} |! [Union St. 57 56 62 15 20 10 0 0 
1456+00| 1460+00 | Driftway A: Stockbridge Rd. 57 56 62 15 20 10 0 0 
1460+00|} 1462+00} a _ |Driftway A: Stockbridge Rd. 57 56 62 15 20 10 0 0 
1462+00| 1471+00} T |Driftway A: GREENBUSH 57 56 62 15 20 10 0 (2) 0 

E |STATION 

1471400} 1486+99 Driftway A: Layover Facility 57 56 62 --| 9350 175 1 1 
TOTALS FOR SCITUATE (W/ DRIFTWAY OPTION A ALTERNATIVE), 58(59) 3 

1444+00) 1450+00| S_ |Driftway C: N of Union St. 57 56 62 40 45 10 1 0 
1450+00| 1454+00 : Driftway C: N of Union St. 57 56 62 25 35 15 1 1 
1454+00| 1456+00) yz |Driftway C: Union St. 57 56 62 20 35 15 0 0 
1456+00] 1460+00} U  /Driftway C: Stockbridge Rd. oT 56 62 15 20 10 1 0 
1460+00| 1462+00 : Driftway C: Stockbridge Rd. 57 56 62 15 20 10 0 0 
1462+00|} 1471+00| E_ |Driftway C: Layover Facility 57 56 62 —| 350 175 8 3 
TOTALS FOR SCITUATE (W/ DRIFTWAY OPTION C ALTERNATIVE): 67 6 

TOTALS FOR CORRIDOR (W/ DRIFTWAY OPTION A)| 134(135) 15 

TOTALS FOR CORRIDOR (W/ DRIFTWAY OPTION C) 143 18 

Numbers in parentheses indicate number of noise impacted residences with proposed track shift in Scituate. 
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Table V-13 - Summary of Noise-Impacted Receivers, Greenbush Commuter Rail Alternative 































































































Side : Dist, | Noise Exposure, FTA Criteria, L,,; Exceedance 
Code |Town| Station of rand’ to Corr.| bun (ABA) (dBA) (dBA) aa Pena sie 
rack €, (ft)” | Exist. | Trains | Impact | Severe | Impact | Severe 
Boa 539+00| N | SE 83 65 49 61 66 zs 69 -- None 
BOb 540+50/ N | SE 89 65 49 61 66 - 70: 2 None 
B14 544460/ S | SF 60 60 62 58 63 4 86 ($20,000 |Frog 
Bla’ 546+00/ S | SF 61 60 62 58 63 4 86 ($20,000 |Frog 
Bib 548+00/ S | SF 74 60 54 58 63 és 79. | None 
Bic 549+20/ S | SF 85 60 53 58 63 zs 78 |- None 
Bid 551400; S |MF(2)| 86 60 53 58 63 = 7 ts None 
Ble 552100; S | SF 82 60 53 58 63 x 78 |-- None 
B3 578+60 | S_ |MF(12)| 69 54 58 55 61 3 82 $180,000 BermA 
B4 584+50| N |MF(2)| 49 54 60 55 61 5 86 $50,000 [SI 
B4a’ 3 -590+75| N | SF | 100 | 62 60 59 64 { 83 $5,000 [Frog 
B4b R | 587+40/ N | SF 89 62 56 59 64 Z 79 ‘|-- None 
B4c A | 588490] N | SF 98 62 56 59 64 Z 78 |-- None 
B4d N 589450; N | SF | 100 | 62 55 59 64 ze 78 -- None 
B4e T | 592+00| N | SF 73 62 58 59 64 = 82 $0 None 
B5 R | 587+20| S | SF 25 62 65 59 64 6 { 92 |$30,000 [SI 
B5a i 594400 | S (/MF(12)| 71 62 59 59 64 0 82 $0 None 
B5b 593+30/ N | SEF 75 62 57 59 64 z 81 /-- None 
B5c 594+60 | N |MF(2)| 70 62 58 59 64 . 82 -- None 
B6 597+00| N | SEF 63 62 58 59 64 a ae None 
B6a 601+60/ N | MF | 70 62 57 59 64 a 81 -- None 
B6b 600+00| N | SEF 80 62 56 59 64 . 80 -- None 
Béd 598+00/ N | SEF 87 62 56 59 64 - 79. None 
B6e 603+25| N | SE 73 62 57 59 64 : 81 |-- None 
Bef 597+20/ N | SEF 74 62 57 59 64 = 6 None 
B7 605+20/ N | SE 36 62 61 59 64 2 88 ($10,000 [SI 
B7a’ 620+80| S | MF | 76 65 59 61 66 = 84 /-- None 
B8 624+50/ N | C/R | 36 65 60 61 66 zs 87. |-- None 
Oa 633+60/ S | SF 58 65 55 61 66 =: 82 |-- None 
Ob 634+70| N | SE 61 65 55 61 66 = ei ie None 
Oc 635+70| N | SE 73 65 54 61 66 79 |-- None 
Od 639+00 | N_ |MF(18)| 984 65 53 61 66 > 79 |-- None 
1a 667+20/ S | SF 80 57 57 56 62 { 81 ($5,000 (Wall w1/si 
1b w | 668+20| S | SF 84 57 57 56 62 { 80 |$5,000 (Wall W1/SIS 
1c E | 670+80| N | SF 63 57 59 56 62 3 83 $15,000 [SI 
1d i 670+70| S | SF 73 57 58 56 62 2 82 ($10,000 |Wall w1/SI 
te 6 | 654490} S | SF 51 60 59 58 63 { 85 $5,000 ‘SI 
1f U | 672400; S | SF 59 57 56 56 62 0 84 $0 Wall W1/None® 
2a y 697+00| S |MF(4)| 67 | 58 55 57 62 = 83 -- None 
2b 697+60 | S |MF(4)| 70 58 55 57 62 i" 82 |-- None 
2 701410} N |MF(2)| 83 58 57 57 62 0 81 ($0 None 
3 703+00| S |MF(2)| 61 58 59 57 62 2 84 ($20,000 [SI 
4 712+80/ N | SE 65 60 59 58 63 { 83 $5,000 SI 
5 721+50| N | SE 65 60 59 58 63 { 83 /$5,000 ‘SI 
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Table V-13 - Summary of Noise-Impacted Receivers, Greenbush Commuter Rail Alternative 






































































































































Side : Dist. Noise Exposure, |FTA Criteria, L,,| Exceedance 
Code |Town| tation of can! (to Cort. Lan (ABA) (dBA) (dBA) aa Pena sie 
rack €, (ft)” | Exist. | Trains | Impact | Severe | Impact | Severe 
da 723+00 N SF 78 60 58 58 63 0 81 ($0 None 
5b 723+80 N SF 72 60 58 58 63 0 82 ($0 None 
5c 724+50 N SF 54 58 57 57 62 0 85 ($0 None 
6 736+00 N MF (2) 75 58 57 57 62 0 81 ($0 None 
7 743+50 N SF 78 52 56 54 60 2 81 $10,000 |Wall WB2/SI° 
8 752+00 N SF 117 52 54 54 60 0 76 |$0 Wall WB2/None? 
9 W | 752460 N SF 104 52 55 54 60 1 78 = |$5,000 Wall WB2/SI 
10 ; 754+00 N SF 78 52 57 54 60 3 80 $15,000 |Wall WB2/SI° 
11 M | 794+50 N SF 13 52 57 54 60 3 81 ($15,000 (Wall WB2/SI° 
12 O | 756+00 N SF 118 52 54 54 60 0 76 |$0 Wall WB2/None? 
13 : 765+00 N SF 54 58 58 57 62 1 83 ($5,000 S| 
14 H | 766+50 S SF 41 58 60 57 62 3 86 ($15,000 SI 
15 768+60 S C 52 58 58 — — -- 83 |-- None 
16 789+50 S SF 15 65 66 61 66 5 0 95 $25,000 (SI 
16a 795+20 N SF 70 65 56 61 66 -- 80 if-- None 
H0a* 816+00 N SF 126 65 58 61 66 -- 80 —s-- None 
HOb* 816+60 N SF 125 65 58 61 66 -- 80 if-- None 
H1 832+00 N SF 43 59 60 5/7 63 3 86 ($15,000 SI 
H2 835+70 N SF 62 59 5/7 57 63 0 82 ($0 None 
H3 843+10 N SF 70 59 56 57 63 -- 81 -- None 
H4 866+20 N SF 37 62 60 59 64 1 86 ($5,000 S| 
H5 872+40 S SF 36 62 60 59 64 1 87 |$5,000 S| 
H6a 881+00 S SF 52 62 58 59 64 -- 83 |-- None 
H6 882+20 S MF(3) 18 62 65 59 64 6 1 93 |$90,000 (Wall HB1 
H6® 882+90 S MF(3) 2/ 62 62 59 64 3 90 ($45,000 |Wall HB1 
H7 882+30 N Barn 45 62 59 -- -- -- 84 |-- None 
H8 H | 883400 N SF 20 62 64 59 64 5 0 92 $25,000 (SI 
H9 e 884+70 S SF 41 61 60 58 64 2 85 |$10,000 |Wall HB1 
H10 G | 885+20 S SF 34 61 61 58 64 3 87 |$15,000 (Wall HB1 
H11 : 885+60 S MF(3) 45 61 59 58 64 1 84 ($15,000 Wall HB1 
H12 M_ | 886+30 S SF 26 61 63 58 64 5 90 |$25,000 (Wall HB1 
H13 887+00 N SF 15 61 66 58 64 8 2 95 |$30,000 (Wall HB2 
H14 887+40 N MF (2) 16 61 66 58 64 8 2 94 $60,000 |Wall HB2 
H15 888+40 N SF 25 61 63 58 64 5 90 ($25,000 Wall HB2 
H16 888+60 N SF 39 61 60 58 64 2 86 |$10,000 (Wall HB2 
H17 887+30 S MF (2) 28 61 62 58 64 4 89 ($40,000 Wall HB1 
H18 888+40 S MF (2) 12 61 68 58 64 10 4 97 |$60,000 |Wall HB1 
H19 897+10 S SF 34 61 61 58 64 3 87 |$15,000 SI 
H21 909+20 S C/R 20 65 -- 61 66 -- -- None 
H22 910+30 S C/R 16 65 -- 61 66 -- -- None 
H23 911+50 S C/R 23 65 -- 61 66 -- -- None 
H24 912+00 S C/R 15 65 -- 61 66 -- -- None 
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Table V-13 - Summary of Noise-Impacted Receivers, Greenbush Commuter Rail Alternative 












































































































































Side Dist, | Noise Exposure, FTA Criteria, L,,; Exceedance 
Code |Town| “tation | “g¢ | Land |4, Corr. L,, (ABA) (dBA) (dBA) binax Cost Candidate 
No. | track use’ & (ft)? | East.) Trai le | oP (dBA) | Justified®| Mitigation 
xist. rains | Impact | Severe | Impact | Severe 
H25 911+50 N C/R 15 65 -- 61 66 7 -- None 
H26 913+10 N C/R 24 65 -- 61 66 7 -- None 
H26b 915+90 N SF 24 65 63 61 66 2 91 |$10,000 SI 
H26d 917+00 S C 35 65 65 -- -- -- 87 |-- None 
H27a 919+00 | N_ /MF(18); 50 65 59 61 66 -- 83 -- None 
H29a 930+10 N SF 68 5/ 5/7 56 62 1 81 ($5,000 Wall HB3/SI° 
H29 932+40 N SF 41 55 61 55 61 6 0 87 |$30,000 Wall HB3/SI° 
H30 934+10 N SF Sf 55 58 55 61 3 83 ($15,000 (Wall HB3/SI° 
H31 935+00 N SF 34 55 62 55 61 7 1 89 $30,000 (Wall HB3/SI° 
H32 935+70 | N SF 42 55 60 55 61 5 86 ($25,000 |Wall HB3/SI 
H33 932+30 | S SF 53 55 59 55 61 4 84 ($20,000 |Wall HB4/SI 
H34 934+00 | S SF 39 55 61 55 61 6 0 87 ($30,000 Wall HB4/SI° 
H35 H | 934+90 S SF 40 50 61 55 61 6 0 87 ($30,000 (Wall HB4/SI° 
H36 | | 935400} S SF 85 55 55 55 61 0 79 |$0 Wall HB4/None” 
H37a : 944+90 | N SF 67 60 55 58 63 -- 81 -- None 
H38 H | 980+10; S SF 38 57 61 56 62 5 84 $25,000 |SI 
H38a A |1000+40| S SF 66 57 58 56 62 2 82 $10,000 |SI 
H39a ’ 1015+20; N SF 66 60 58 58 63 0 82 ($0 None 
H39 1019+30; S |MF(2)| 59 60 59 58 63 1 83 $10,000 |SI 
H40 1020+10; N SF 52 60 59 58 63 1 85 $5,000 _ |SI 
H40a 1021+50|; N SF 77 60 oF 58 63 -- 81 |-- None 
H41 1035+70| S SF 45 63 60 60 65 0 86 ($0 None 
CO 1076+25| N SF 72 63 57 60 65 -- 81 -- None 
Coa 1080+00| N SF 110 63 59 60 65 -- 82 -- 
COb 1081+00| N SF 70 63 62 60 65 2 87 ($10,000 Frog 
Cia’ 1086+00| N |MF(2)| 42 63 61 60 65 1 87 ($10,000 SI 
Cib’ 1087+00; N MF (2) 52 63 59 60 65 -- 85 |f-- None 
C1 1090+00| N SF 38 63 62 60 65 2 88 $10,000 |SI 
C2 1092+00| N SF 24 63 65 60 65 5 0 92 ($25,000 |SI 
C2a 1114450; N SF 185 55 51 55 61 -- 73° sOI-- None 
C3 C /1123+00| S$ SF 78 60 5/7 58 63 7 81 |-- None 
C3b’ 11381400} N  jMF(10)) 191 55 50 55 61 -- 71 |-- None 
C4a A |1138+00; N SF 110 55 53 55 61 -- 76 |-- None 
C4b S /1139+00) N SF 119 60 52 58 63 -- 74 |- None 
C4c : 1140+00} N SF 88 60 54 58 63 -- 77 | None 
C4 T |1140+50; N SF 34 60 61 58 63 3 87 ($15,000 |SI 
C6 1142+00| N |MF(2)) 51 60 58 58 63 0 83 ($0 None 
C6a 1145+50} N C 14 60 67 -- -- -- 95 |-- None 
C7 1149+00) S$ SF 59 5/7 5/ 56 62 1 82 ($5,000 S| 
C8 1159+00| N SF 56 55 58 55 61 3 83 $15,000 |SI 
C8a 1180+50| N SF 85 57 56 56 62 0 80 ($0 None 
C8b 1167+60| N SF 67 57 55 56 62 -- 81 |- None 
C8c 1171+70| S SF 72 57 54 56 62 -- 80 -- None 
C8d 1175+50} N SF 89 57 56 56 62 0 79 |$0 None 
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Table V-13 - Summary of Noise-Impacted Receivers, Greenbush Commuter Rail Alternative 






































































































































Side Dist, | Noise Exposure, FTA Criteria, L,,; Exceedance 
Code |Town| “tation | os Land to Corr. L,, (ABA) (dBA) (dBA) binax Cost 5 Candidate 
No. |track| “S® |, (ft)? | Exist. | Trains | Impact | Severe | Impact | Severe eer eeeed: |) Muaoues 
s p p 

C9a 1193+00} S MF(5) 143 55 53 55 61 -- 19 |-- None 

C9b 1193+10; N SF 106 55 54 55 61 -- 7/7 |-- None 

C9c 1197+00| S SF 117 55 54 55 61 -- 76 sf-- None 

C9 1198+00; N SF 63 55 58 55 61 3 83 ($15,000 SI 

C10 1214400} S SF 265 55 47 55 61 -- 65 |-- None 

C11 1219+00; N SF 231 55 47 55 61 -- 65 |-- None 

SO 1227+25| N SF 59 55 56 55 61 1 80 $5,000 S| 

So° 1227+25| N SF 45 55 58 55 61 3 83 ($15,000 SI 

S1 1250+60| S MF (2) 78 55 58 55 61 3 81 ($30,000 (Wall SB1/SI° 
Sia 1252+20| S SF 102 55 56 55 61 1 78 = |$5,000 Wall SB1/SI° 
Sib 1244400) S_ |C/R(5) 53 60 59 58 63 1 83 ($25,000 SI 

Sic 1243+00| S C/R 25 60 64 58 63 6 1 91 ($30,000 ‘SI 

S2 1254+80| S SF 74 53 58 54 60 4 81 ($20,000 (Wall SB1/SI° 
S3 1256+00| S SF 111 53 55 54 60 1 77 |\$5,000 Wall SB1/SI° 
S4 1257+40| S SF 97 53 56 54 60 2 79 |$10,000 |Wall SB1/SI° 
S5 1258+80| S SF 97 53 56 54 60 2 79 |$10,000 {Wall SB1/SI° 
S6 1260+00| S SF 91 53 57 54 60 3 79 |$15,000 {Wall SB1/SI° 
S7a 1260+60; N SF 128 53 54 54 60 0 76 |$0 None 

S7 1261+40| S SF 64 53 59 54 60 5 83 $25,000 |Wall SB1/SI° 
S7b 1263+00; N SF 93 53 5/7 54 60 3 79 /|$15,000 (SI 

S8 1263+20| S SF 83 53 58 54 60 4 80 ($20,000 (Wall SB1/SI° 
S8a : 1273+00| S SF 88 53 53 54 60 -- 80 if-- None 

S9 I |1274+80| S SF 15 53 59 54 60 5 82 ($25,000 SI 

S10 T /4282+70/ S | SF | 112 | 54 56 55 61 1 79 $5,000 SI 

S12 : 1284+40 S SF 82 54 58 55 61 3 81 {$15,000 SI 

S12a T |12844+50) S SF 138 54 54 55 61 — 77 |-- None 

S13 E 1285+80| S SF 53 54 61 55 61 6 0 86 $30,000 SI 

S14 1286+00| S SF 130 54 55 55 61 0 77 ‘|$0 None 

S15 1305+20; N SF 119 54 56 55 61 1 79 |$5,000 S| 

S16 1311400} S SF 70 54 60 55 61 5 83 ($25,000 SI 

S17 13815410) S C 113 54 56 -- -- -- 19 |-- None 

S18 1316+00; S SF 93 54 58 55 61 3 81 ($15,000 SI 

S18a 1318+00| S SF 127 54 56 55 61 1 78 = |$5,000 S| 

S19 1319+90| S SF 126 54 56 55 61 1 78 = |$5,000 S| 

S19a 13821410) S SF 148 54 54 55 61 -- 7/7 |-- None 

S19b 1322+50| S SF 155 54 54 55 61 -- 7/7 |-- None 

S19c 1324+00| S SF 180 54 53 55 61 -- 76 s/-- None 

S20 1326+30| S SF 70 54 60 55 61 5 83 |$25,000 Wall SB2/SI° 
S21 1327+90| S SF 65 54 60 55 61 5 84 $25,000 |Wall SB2/S° 
S22 1329+10} S SF 61 54 60 55 61 5 84 |$25,000 (Wall SB2/SI° 
S23 1330+80|} S SF 71 54 60 55 61 5 83 |$25,000 Wall SB2/SI 
S24 1332+10) S SF 74 54 59 55 61 4 82 |$20,000 Wall SB2/SI 
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Table V-13 - Summary of Noise-Impacted Receivers, Greenbush Commuter Rail Alternative 




























































































































































































Side Dist, | Noise Exposure, FTA Criteria, L,,; Exceedance 
Code [Town| “tation | Gs Land to Corr. L,, (ABA) (dBA) (dBA) binax Cost 5 Candidate 
No. use 2 ; ; (dBA) | Justified Mitigation 
Track € (ft)” | Exist. | Trains | Impact | Severe | Impact | Severe 
S25 1333+90) S SF 78 54 59 55 61 4 82 |$20,000 (Wall SB2/SI° 
S26 1334+80| S SF 129 54 55 55 61 0 78 |$0 Wall SB2/None® 
S27 1359+00) S SF 113 54 56 55 61 1 79 $5,000 Wall SB3/SI° 
S28 1360+50) S SF 103 54 5/7 55 61 2 80 ($10,000 |Wall SB3/SI° 
S29 1362+00| S SF 107 54 or 55 61 2 80 ($10,000 |Wall SB3/SI° 
S30 1363+00) S SF 89 54 58 50 61 3 81 ($15,000 Wall SB3/SI 
S31 1365+00) S$ SF 106 54 5/7 55 61 2 80 ($10,000 Wall SB3/SI° 
S32 1366+20| S SF 94 54 58 55 61 3 80 ($15,000 |Wall SB3/SIP 
533 1367+50| S SF 91 54 58 55 61 3 81 ($15,000 (Wall SB3/SI° 
534 1368+50) S$ SF 98 54 5/7 55 61 2 80 ($10,000 Wall SB3/SI° 
335 1369+60) S SF 105 54 OT 55 61 2 80 $10,000 |Wall SB3/SIP 
S36 1371+00) S SF 97 54 oY 55 61 2 80 ($10,000 |Wall SB3/SI° 
S37 1372+00) S SF 102 54 Sf 55 61 2 80 ($10,000 |Wall SB3/SIP 
538 1373+50) S SF 87 54 58 55 61 3 81 ($15,000 Wall SB3/SI 
S39 1375+00) S$ SF 98 54 57 55 61 2 80 ($10,000 Wall SB3/SI° 
540 1376+40| S SF 94 54 58 55 61 3 80 ($15,000 |Wall SB3/SI° 
S41 1377+30) S SF 135 54 54 55 61 -- 78 |-- Wall SB3/None® 
S42 1388+00) S SF 147 54 54 55 61 -- 77 |-- None 
S42a 1390+60) S SF 117 54 56 55 61 1 79 $5,000 Wall SB4/SI° 
S42b 1389+00) S SF 170 54 53 55 61 -- 76 |-- None 
S43 1392+00| S SF 119 54 56 55 61 1 79 $5,000 Wall SB4/SI° 
S44 1393+00) S SF 128 53 55 54 60 1 77 |$5,000 Wall SB4/SI° 
S45 1394400} S SF 119 53 56 54 60 2 78 ($10,000 |Wall SB4/SI° 
S46 1396+00) S SF 128 53 55 54 60 1 77 |$5,000 Wall SB4/SI 
S47 S 1397+00| S SF 107 53 56 54 60 2 78 ($10,000 |Wall SB4/SI° 
S48 c /|1398+00; S$ SF 157 53 53 54 60 -- 75 | None 
S49 | /1400+10) S SF 136 55 54 55 61 -- 75 |-- None 
350 i 1401+50) S SF 125 S15) 54 55 61 -- 76 |-- None 
350a A |1404+00; S SF 114 s 15) 54 55 61 -- 77 |-- None 
S50d : 1406+00| N SF | 135 55 54 55 61 -- 75 |- None 
S50b 1411450; N SF 132 55 54 55 61 -- 76 |-- None 
350c 1413+80|} N SF 110 55 56 55 61 1 77 |$5,000 S| 
S51° 1424400} N jMF(26); 53 53 59 54 60 5 84 $650,000 Wall SB5 
S52" 1448+00|; N SF 52 5/7 58 56 62 2 82 $10,000 SI 
$53'° 1454400; N SF 67 57 56 56 62 0 80 ($0 None 
S5a°" 1454400; N SF 88 5/ 55 56 62 -- 77 |-- None 
S54" 1457+00; N SF 114 57 53 56 62 -- 74 |-- None 
S54°"° 1457+00| N SF 120 5/7 52 56 62 -- 73° SOI-- None 
S62'° 1467+80| S SF 108 5/ 52 56 62 -- 70 ‘|-- None 
S62°:'° 1467+80) S SF 42 57 59 56 62 3 82 $15,000 |Wall SB-A1/SI° 
S63"° 1468+30) S SF 118 5/ 51 56 62 -- 69 -- None 
S63°"° 1468+30) S SF 52 5/7 5/7 56 62 1 80 |$5,000 Wall SB-A1/SI° 
S64'° 1470+00) S SF 153 5/7 49 56 62 -- 63 |-- None 
S64°"° 1470+00) S SF 98 5/7 53 56 62 -- 73° SOI-- None 
S65'° 1471+50| S SF 197 57 48 56 62 -- 61 /-- None 
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Table V-13 - Summary of Noise-Impacted Receivers, Greenbush Commuter Rail Alternative 




























































































: : Noise Exposure, |FTA Criteria, L, Exceedance 
: Side L Dist. n L C Candi 
Code \Town Station ae and to Corr L., (dBA) (dBA) (dBA) nas ost andidate 
1 . =g8 3 mae . 
No. Track) US® | & (ft ; ; (dBA) | Justified Mitigation 
rac (ft)” | Exist. | Trains | Impact) Severe | Impact | Severe 
S65°"° 1471450} S$ SF 154 57 50 56 62 -- 68 if-- None 
S66" 1484450) S$ SF 200 5/7 62 56 62 6 -- |$30,000 |Wall SB-A2/SI° 
S52" 1448+00| N SF 45 57 60 56 62 A 84 $20,000 [SI 
S53" 1454400} S$ SF 54 oF 62 56 62 6 87 |$30,000 |Frog’* 
S544"! 1457+00| S SF 92 57 59 56 62 3 81 |$15,000 |Frog 
S55" 1466+00) N MF(2) | 375" 5/7 58 56 62 2 -- ($20,000 |Wall SB-C 
S56" 1468+50; N SF 230" 5/ 60 56 62 4 -- ($20,000 |Wall SB-C 
S57" 1468+50/ N | SF | 320% | 57 59 56 62 3 -- |$15,000 [Wall SB-C 
S58" 1470+00; N SF 120" 5/ 63 56 62 7 -- ($30,000 |Wall SB-C 
S59" 1470+00; N SF 210" 57 61 56 62 5 -- ($25,000 |Wall SB-C 
S60" 1471+00) N SF 145'° 5/7 62 56 62 6 -- ($30,000 |Wall SB-C 
S61" 1471+00) N SF 315" 5/ 59 56 62 3 -- ($15,000 |Wall SB-C 
S63°"' 1468+40|; N SF 175'° 5/ 62 56 62 6 -- ($30,000 |Wall SB-C 
Footnotes: 
1 Number of units in multi-family residences will be field verified during final design. 
2 For areas with double track, Distance to Corridor Centerline refers to the distance from the receiver to the midpoint 
between the two tracks. For areas with single track, the Distance to Corridor Centerline refers to the track centerline. 
3 Assumes a cost criterion of $5,000 per 1 dB reduction per dwelling unit 
4 Includes noise from nearby turnout 
5 Denotes Recommended mitigation treatment 
6 Denotes projections at relocated building position 
7 Proposed future residential uses - data for information only 
8 Designates offset to proposed track shift in Scituate 
9 Receiver S51 refers to all four buildings in the complex (26 dwelling units) 
10 Noise impacts for Driftway Option A only 
11 Noise impacts for Driftway Option C only 
12 Receiver will still have noise impact if spring rail frog is used in place of standard frog 
13 Distance to Center of Layover 
Key to candidate mitigation treatments: 
Berm = extend existing earth berm to approx. STA 579+50 
Move turnout = move turnout to STA 794+60 
Frog = use spring-rail/movable-point frog 
SI = apply sound Insulation 
Wall WB1 = barrier north side, Weymouth, STA 666+00 to 673+00 
Wall WB2 = barrier north side, Weymouth, STA 742+00 to 757+50 
Wall HB1 = barrier, south side, Hingham, STA 881+50 to 890+00 
Wall HB2 = barrier, north side, Hingham, STA 886+00 to 890+00 
Wall HB3 = barrier, north side, Hingham, STA 929+00 to 936+50 
Wall HB4 = barrier, south side, Hingham, STA 931+00 to 936+00 
Wall SB1 = barrier, south side, Scituate, STA 1249+00 to 1265+00 
Wall SB2 = barrier, south side, Scituate, STA 1325+00 to 1336+00 
Wall SB3 = barrier, south side, Scituate, STA 1358+00 to 1379+00 
Wall SB4 = barrier, south side, Scituate, STA 1389+00 to 1403+00 
Wall SB5 = barrier, north side, Scituate, STA 1421+00 to 1427+00 
Wall SB-A1 = barrier, south side, Scituate, STA 1466+50 to 1469+50 (Driftway Opt. A, w/Scituate track shift) 
Wall SB-A2 = barrier, south side, Scituate, STA 1483+80 to 1485+80 (Driftway Opt. A) 
Wall SB-C = barrier, south side, Scituate, STA 1465+00 to 1472+00 (Driftway Opt. C) 
Land Use Abbreviations: 
SF = Single-family residence; MF(#) = Multi-Family residence (# of residences if greater than 2); 
C = Commercial; C/R = Mixed commercial and residential 
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V-92 


The layover facility noise analysis results in an impact screening distance of 
AOQ0 feet to the impact contour and 200 feet to the severe impact contour, all 
distances figured from the effective center of the idling locomotives. Most 
noise-sensitive land uses are well outside these regions and thus would not be 
considered noise-impacted. The newly-constructed condominium building in 
the James Landing development closest to the layover does fall within the im- 
pact screening distance, however. The projected Lg, from locomotive idling 
noise at the building is 60 dBA so that a 5 dB noise reduction would be re- 
quired to eliminate impact at that location. 


The proposed Greenbush layover facility in the Greenbush Option C lies just 
to the north of the Driftway. The layover facility in this location creates noise 
impact at 11 residences, three of which require mitigation. The existing Lap in 
this area is taken to be 57 dBA based on the nearest ambient noise measure- 
ments. According to the project noise criteria, a project Lg, of 56 dBA and 62 
dBA would be considered the onset of impact and severe impact, respectively. 
The proposed Greenbush layover facility in the Greenbush Option A alterna- 
tive lies to the south of the Driftway creates noise impact at one location re- 
quiring the maximum level of noise mitigation. 


The foregoing assessment was made under the assumption that only main 
power engines would be idled for a maximum duration of 45 minutes during 
startup. It 1s also assumed that the layover facility would be fully equipped 
with an electric plug-in power source to maintain heat while the locomotive is 
shut down, thereby eliminating the need for the head-end power (also known 
as "hotel" power, used for heating, ventilation, air conditioning systems, etc.) 
engine to be run at night. It is important to note, however, that in the case of 
extremely cold weather or in the event of a power outage both engines may 
need to run and/or a longer warmup time may be required. Under these cir- 
cumstances, noise levels in the surrounding community may be higher than 
those projected here. 


Construction. Much of the equipment used for large construction projects 
creates noise levels that are higher than normally found in residential areas. 
The Greenbush Commuter Rail Line may require several years to complete, 
with equipment such as trucks, graders, bulldozers, and diesel-powered cranes 
required during many of the construction phases operating close to nearby 
residences. Depending on whether the track construction 1s at-grade or in tun- 
nel, the duration and level of construction effort will vary. The cut-and-cover 
tunnel alignments in Hingham are projected to take approximately 10 to 12 
months to construct, during which time most of the noise impact will be 
confined to the slurry wall excavation phase, which will last 6 to 8 months. 
Preliminary projections of the time to complete construction of the entire 
Greenbush Line at-grade is 2 years. While noise impact for any given resi- 
dence will not be continuous for the entire 2-year period, it can be expected 
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that varying levels of construction activity will persist for the duration and 
will at times be intrusive. 


The following section discusses the assumptions, procedures and results in 
assessing construction noise impact for the track geometries under considera- 
tion: 


» At Grade Track Construction: Right-of-way construction for the 
Greenbush Line at grade would involve preparation of subgrade, ballast 
and tie installation, CWR installation and rail surfacing and grinding. 
Each of these operations may involve one or more pieces of specialized 
rail maintenance equipment which moves relatively continuously along 
the track, in addition to standard equipment such as trucks and graders. 
The majority of the work is assumed to take place during daytime hours. 


For a general assessment of at grade construction noise, the two noisiest 
pieces of equipment (truck and grader) were assumed to be operating at a 
100 percent duty cycle during the worst daytime hour. This results in a 
worst-hour L., of 90 dBA (equal to the criterion for daytime construction 
noise impact for residential land use) at 50 feet. 


» Cut-and-Cover Tunnel Construction: The greatest potential for noise 
impact during construction of the cut-and-cover tunnel options through 
Hingham Square would occur during excavation for the slurry wall. Upon 
completion of the walls, soil removal or trenching between the walls was 
assumed to be done using the Milan Method, by which the top slab of the 
tunnel is cast before excavating the soil beneath it. This technique essen- 
tially eliminates significant sources of noise since the work will be done 
below grade. The continuous use of trucks and other equipment will be 
required above grade, and while noise generated by these sources may at 
times be intrusive the impacts will be short-term and most likely will not 
warrant full mitigation measures. 


A general noise assessment for the excavation phase of construction assumes 
an equipment roster that includes items such as a diesel crane and a rock 
drill, which under worst-hour conditions would operate at 100% duty cycle. 
This results in a worst-hour L,, of 98 dBA at 50 ft. Assuming the minimum 
sound attenuation rate, with noise levels decreasing by 6 dBA for each dou- 
bling of distance, a noise impact distance of 125 ft to the 90 dBA daytime 
criterion was obtained. 
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NOISE MITIGATION MEASURES 
Commuter and Feeder Bus Operations 


Bus operations may cause noise impact at three residences near the proposed 
Egypt Park and Ride facility. Mitigation of noise impact could be incorpo- 
rated in the design of the facility through such measures as building barrier 
walls along the edge of the parking lot to break the line-of-sight between the 
residences and the parking lot, and placing the area in which buses idle as far 
as possible from nearby residences. A more detailed assessment of mitigation 
alternatives should be performed in the final design of the project, if the TSM 
alternative is selected. 


Commuter Boat Operations 
No noise impact was identified for this alternative. 
Commuter Rail Operations 


Criteria for Noise Mitigation. The criteria for consideration of mitigation 
measures includes all locations for which impact was identified. Considera- 
tion for noise abatement applies to all residences within the “impact” contour. 
For those residences located between the “impact” and “‘severe impact” con- 
tours, considerations of feasibility and reasonableness as additional require- 
ments for noise abatement were made. Noise mitigation measures, if physi- 
cally feasible and economically reasonable, were specified for the locations 
which met the above criteria. For those residences located within the “‘severe 
impact” contour, noise mitigation is required. 


The cost-benefit criterion used to determine reasonableness prescribes an up- 
per limit of $5,000 per dwelling for each decibel exceeding the impact thresh- 
old up to a total limit of $30,000 per dwelling unit. This figure was derived 
from the Massachusetts Port Authority’s (Massport) sound insulation pro- 
gram. Massport currently spends approximately $25,000 to $30,000 per resi- 
dence in their sound insulation program to protect homes from aircraft noise. 
Because aircraft noise events are typically much louder than train passbys, the 
$30,000 cost was used as an upper limit for the Greenbush noise mitigation 
cost-effectiveness criterion. 


The data shown in Figures V-4, “Noise Impacts in Braintree and Weymouth”, 
V-5, “Noise Impacts in Hingham and Cohasset” and V-6, “Noise Impacts in 
Scituate’, were examined to determine the cost allocation amount for each 
affected residence. These figures indicate that a 6 dB reduction in noise would 
eliminate noise impact at most impacted residences, including all residences 
that lie within the Impact zone and most of those projected to experience Se- 
vere Impact. The $5,000/dB/dwelling criterion was calculated by dividing the 
$30,000 upper limit cost by 6 dB. Note that the $5,000/dB/dwelling criteria 
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does not imply that a cost of $5,000 will only result in a 1 dB decrease in 
noise. Rather, the criterion represents a performance goal that 1s needed to 
mitigate noise impact. Depending on the specific property, even $5,000 will 
result in a noticeable reduction in noise. Note also that physical feasibility cri- 
teria are site-specific; that is, they are governed by such factors as track con- 
figuration, available rights-of-way, and physical obstructions. 


Noise Mitigation Measures. The noise assessment procedure assumes a base- 
line system with no special mitigation measures other than those which are 
inherent in a well-designed modern rail system. The noise assessment also as- 
sumes that the walls of the Hingham Square underpass and adjacent approach 
sections will be lined with a sound-absorptive material to minimize reverbera- 
tion near the portals. At locations where noise impact occurs for the baseline 
system, additional noise abatement measures will be incorporated into the de- 
sign. Three potential noise mitigation measures are noise barriers, residential 
sound insulation, and modification of turnouts. 


Noise Barriers. Noise barriers along the edge of the right-of-way can reduce 
wayside noise by as much as 10 dBA depending on barrier height and other 
factors. Noise barriers are usually cost-effective only when designed to shield 
a large number of residences spaced closely together and relatively close to 
the noise source. A noise barrier must be constructed high enough to break 
the line of sight from the receiver to the noise sources of the train -- the high- 
est one being the diesel exhaust on top of the locomotive, which is approxi- 
mately 15 feet above top-of-rail. 


Noise barriers along the Greenbush line may be limited to a height of six feet 
to reduce visual impacts at nearby residences. These barriers will be effective 
at reducing wheel/rail noise generated by steel wheels rolling on the steel 
track. However, because these barriers will not break the line of sight from the 
residences to the locomotive exhaust stacks, they will provide a maximum of 
2 dBA reduction in train noise. For areas where noise levels exceed the impact 
threshold by more than 2 dBA, mitigation such as sound insulation will be 
needed in addition to the lower-height barriers. Because the lower barriers 
cost less than full-height barriers ($100/foot for 6-foot barriers versus 
$250/foot for 16-foot barriers), more barriers will meet the cost-benefit crite- 
ria described in Criteria for Noise Mitigation. 


Noise barriers are not particularly effective in eliminating the annoying wheel 
squeal noise that occurs when the steel wheels of rail vehicles traverse curves 
with short radii (800 feet or less), which often occur on wye tracks, in storage 
yards or layover facilities. Among the mitigation measures for wheel squeal 
are wider-radius turns and track lubricators. 


Sound Insulation. A noise barrier would not be a practical mitigation meas- 


ure for treating isolated receivers. The primary noise mitigation in these situa- 
tions would be sound insulation of the individual homes. Sound insulation 
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involves modifying elements of the building to improve the noise reduction 
from the exterior of the house to the interior. This is accomplished by elimi- 
nating any paths through which noise enters a building. For example, sealing 
vents and gaps on the facade of the residence facing the track can improve 
noise reduction. Windows and doors can also be replaced with double-glazed 
acoustical windows and solid-core doors to improve the noise reduction of the 
facade. In extreme cases, walls facing the track are reinforced with sound in- 
sulating materials to increase the transmission loss. With sound insulation, a 
total noise exclusion cannot be achieved, but the interior noise can be reduced 
to an acceptable level. 


Sound insulation at residences along the Old Colony line has provided reduc- 
tions up to 35 dB inside the home, but does not provide any noise reduction 
for locations outside of the residence. In addition, the maximum benefit from 
sound insulation is only achieved when windows and doors are closed. Dur- 
ing warm weather, when windows and doors are likely to be open, the effec- 
tiveness of sound insulation is significantly reduced. However, in locations 
where a noise barrier is not considered feasible and/or cost-effective, sound 
insulation may be the only other alternative for noise mitigation. 


Special Trackwork. At several locations along the Greenbush Corridor, ad- 
ditional noise impact is caused by the increased noise generated by trains roll- 
ing through turnouts. In this case, the most effective mitigation measure is to 
move the switch to a location where it is not near any residential land-uses. 
However under certain circumstances, this may not be possible due to opera- 
tional constraints or other reasons. [If this is the case, sound insulation for 
residences or alternative turnout designs should be investigated. 


Wheel impacts at the rigid (standard) frogs in turnouts and track crossings can 
substantially amplify the levels of noise and vibration experienced at the way- 
side. This noise is generated from the impact of the train wheel as it rolls over 
the gap in a rigid frog. This gap is necessary to the design of the rigid frog to 
allow the wheel flange to pass through. The use of spring-rail frogs or mov- 
able-point frogs may help to mitigate this additional noise. 


Spring-rail frogs use a specially designed rail to eliminate the gap, thereby 
reducing the impact noise. However, spring-rail frogs only eliminate the frog 
in one direction, and are most effective if train traffic moves in one direction 
most of the time. Movable-point frogs eliminate the gap in both directions, 
making it suitable for use in corridors such as Greenbush where inbound and 
outbound traffic share a single track. Both frog types are significantly more 
expensive than a standard frog ($10,000 to $20,000 each versus $6,000 for a 
standard frog), but may require less maintenance than a standard frog, and are 
less expensive than sound insulation. 
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Table V-14 - Summarv of Potential Greenbush Noise Barriers 


Wall 
ID 


WBI 
WB2 
HB1 
HB2 
HB3 
HB4 
SB1 
SB2 
SB3 
SB4 
SB5 


SB- 
Wl” 


ok KK 


Z3 


Location 


Weymouth 


Hingham 


Scituate 


Station No. 


Start 


666+00 


742+00 


881+50 


886+00 


929+00 


931+00 


1249+00 


1325+00 


1358+00 


1389+00 


1421+00 


1483+80 


1465+00 


End 


671+50 


757+50 


890+00 


890+00 


936+50 


936+00 


1265+00 


1336+00 


1379+00 


1403+00 


1427+00 


1485+80 


1472+00 


Side of 
tracks 


South 


North 


South 


North 


North 


South 


South 


South 


South 


South 


North 


South 


South 


Total 
length 
(feet) 


550 
1550 
850 
400 
750 
500 
1600 
1100 
2100 
1400 
600 


200 


700 
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Number of 
dwellings 
protected" 


14 


26 


9 


Barrier Cost 


Total 

$137,500 
$387,500 
$212,500 
$100,000 
$187,500 
$125,000 
$400,000 
$275,000 
$525,000 
$350,000 
$150,000 


$50,000 


$175,000 


per dB/dwelling 
$33,713 
$41,642 
$3,255 
$3,921 
$7,672 
$6,828 
$18,284 
$9,728 
$23,448 
$58,333 
$1,442 


$8,333 


$4,283 


Meets cost- 
benefit 
criteria? 


No 


Yes 


Yes 


No 


Yes 


* — Cost-benefit criterion = $5000/dB/dwelling includes only homes identified in impact assessment, not all homes receiving 


benefit. Assumes unit cost of $250/linear foot based on a full-height (16') barrier. 


** Driftway Option A only. 
***Driftway Alternative C only. 


For the Greenbush Line, noise mitigation by a barrier wall was identified as 
potentially cost-effective and feasible at 13 locations: two in Weymouth, four 
in Hingham, and seven in Scituate. A total barrier length of approximately 
12,300 feet would be required. The physical parameters of each are summa- 
rized in Table V-14, and are discussed in further detail below. For the remain- 
ing locations identified for consideration of noise mitigation, sound insulation 
may be the only other viable option. Each of the impacted locations listed in 
Table 14 is discussed below by town, summarizing the estimated conditions 
and results of noise abatement consideration. 


Braintree: Nine locations in Braintree were identified within the impact 
contour. One involves a multi-unit building in the Monatiquot Village 
apartment complex. An effective and practical mitigation measure here 
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would probably be to extend the existing earth berm, currently located 
west of the building, eastward about 250 feet to the Monatiquot River 
bridge. 


The remaining impact areas in Braintree are primarily isolated residences 
which would not qualify for a sound barrier under cost-benefit criteria. 
Two residences near Vine and Myrtle Streets, and three residences on 
Bowditch Street and Allen Street are located near proposed turnouts at 
Station 544 and 598. For these homes, noise impact is projected due to 
discontinuities in the rail from the turnout, causing the wheel/rail noise to 
increase in a highly localized manner. Using a spring-rail or movable 
point frog at these turnouts is an effective and less costly mitigation meas- 
ure than sound insulation. A residence near the intersection of Front Street 
and Allen Street is identified as a severe impact. All remaining four im- 
pacted locations are candidates for sound insulation. 


>» Weymouth: Twenty-four properties in Weymouth were identified in the 
impact assessment. Several of the impacts identified, however, are mar- 
ginal and only eight of these properties are projected to be in excess of the 
impact threshold by 2 dB or more. A residence on Commercial Street near 
Station 795 is projected to have marginal impact due to a nearby turnout. 
Moving this turnout a short distance to the west will eliminate this impact. 
Noise levels at one residence located near the intersection of Commercial 
Street and Suwanee Road is projected to exceed the severe impact thresh- 
old. Two proposed sound walls near Idlewell Street and Endicott Street do 
not meet the cost-effectiveness criterion. Therefore, the remaining twenty- 
three properties are candidates for sound insulation. 


>» Hingham: Thirty-three residential buildings in Hingham are projected to 
be within the impact zone, and nine of these properties are within the se- 
vere impact zone. Four potential noise barriers are proposed in Hingham 
to protect a total of 25 noise-impacted dwellings. The parameters of each 
are summarized as follows: 


Table V15a - Hingham Barrier (Candidate Locations) 


Barrier ID Average Required Noise Reduction Impact area 


Wall HB1 5 dB South St from west of Torrent Crossing to Hersey St 
Wall HB2 6 dB North St between Torrent Crossing and Hersey St 
Wall HB3 5 dB Green St and Green St Ct 

Wall HB4 5 dB Eldridge Ct 


However, when the cost-benefit criterion of $5,000/dB/dwelling is ap- 
plied, the noise barriers at Green Street and Eldridge Court are found not 
to be cost-effective. The residences at those locations will instead be eli- 
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gible for sound insulation. The remaining homes in Hingham are either 
marginal impacts, or are isolated residences and would be considered for 
sound insulation. 


Cohasset: Eight residential properties in Cohasset are projected within the 
impact zone, and one residence 1s projected to lie within the severe impact 
zone. Because all of these residences are scattered and widely-spaced 
apart, sound barriers would not be considered cost-effective in any loca- 
tion. Sound insulation will be considered as the primary mitigation treat- 
ment for these homes. 


Scituate: Widespread noise impact for 54 residential locations was identi- 
fied in the town of Scituate. This does not take into account projected im- 
pacts at the various layover facility options, which is discussed below. The 
large number of impacts relative to previous analyses (DEIS/R and 
SDEIS/R) is primarily due to the low ambient noise levels measured in 
Scituate, on which the FTA impact criteria are based. In previous noise 
analyses, ambient noise levels were not considered in the criteria and thus 
no noise impacts were identified in Scituate. 


Due to the close grouping of many of the impact areas, noise walls are 
likely to be the most practical and effective mitigation measure in elimi- 
nating most of the noise impact. Seven noise walls have been considered 
for Scituate (see Table 15b), which would protect 37 impacted locations. 
The remaining impacts are isolated residences which would be best miti- 
gated by sound insulation. 


Table V-15b - Scituate Candidate Barrier Locations 


Barrier 1D 
Wall SB1 
Wall SB2 
Wall SB3 
Wall SB4 
Wall SBS 
Wall SB-W1 


Wall SB-Z3 


Average Required Noise Reduction Description 

2 dB Wade St, Gridley Bryant Rd 

4 dB Lawson Road 

2 dB James Way, Old Colony Way, Thomas Ave 

1 dB Kane Drive 

4 dB Wheeler Park apartment complex 

6 dB South of Driftway (Greenbush Option A) 

5 dB Drew Place to Driftway (Greenbush Option C) 


With the exception of the noise walls at the Wheeler Park apartment com- 
plex and near the Option C layover facility, none of the proposed walls 
meet the cost-benefit criterion for noise reduction. As a result, most of the 
residences in these locations will be candidates for sound insulation. 
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» Scituate Layover Facility Area: The proposed layover facility in the 
Greenbush Option C causes noise impact at nine residences, three of 
which require mitigation. Barrier “SB-Z3” is proposed at this location as 
noise mitigation. The proposed Option A facility caused noise impact at 
one residence immediately adjacent to the layover location. Because a 
noise wall would not be cost-effective for this house, sound insulation 1s 
recommended. 


Tunnel Ventilation Fans 


In the event tunnel ventilation fans are required for any of the tunnel align- 
ments, mitigation measures will be required during project design to eliminate 
noise impacts caused by ventilation fans installed near the portal openings. 
The following measures are recommended: 


» Barriers, enclosures or silencers should be designed and installed as re- 
quired to meet the ventilation fan noise criteria indicated. The design and 
performance requirements should be incorporated into the contract speci- 
fications for the project. 


» The contract specifications should incorporate requirements for the venti- 
lation fan noise to certify that all fans are in compliance with the project 
criteria. 


Construction Noise 


Control of construction noise is accomplished by the use of quiet equipment 
and procedures in the vicinity of noise-sensitive areas. Noise specifications 
will be incorporated in construction documents where impacts are identified. 
These specifications will be enforced through a program of field inspection 
and compliance review. Contractors will be informed of areas where potential 
noise impact has been identified (within 50 ft of the right-of-way for at-grade 
construction, 125 ft for cut-and-cover tunnel and open cut sections), and will 
be required to implement noise mitigation measures in these areas. 


Where possible, quieter processes will be substituted for noisy ones in the vi- 
cinity of noise-sensitive areas. For example, impact pile driving can be re- 
placed with the much quieter process of installing pre-drilled piles. In addi- 
tion, efforts to use the quietest equipment possible will be made, e.g. ensuring 
that all diesel-powered construction equipment have effective mufflers, and 
substituting electric for diesel-powered equipment and hydraulic for pneu- 
matic equipment. Finally, an active community liaison program will be main- 
tained to keep residents informed about the construction progress and allow 
them to plan around periods when the construction may be particularly intru- 
sive. The MBTA will work with each municipality to identify practical meas- 
ures for notifying nearby residents of major events and opportunities to review 
project information. 
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Unavoidable Noise Effects. Locations in Tables V-12 and V-13 where the 
noise reduction needed exceeds that obtainable by mitigation will have resid- 
ual noise impacts. A noise barrier can provide a maximum of approximately 
10 dB noise reduction, and usually protects only the ground floor of homes. 
Soundproofing can provide 10 to 15 dB of additional exterior-to-interior noise 
reduction, but does not mitigate exterior noise and its effectiveness requires 
that all windows be kept closed. 


VIBRATION IMPACTS 


Vibration Assessment Approach. Moving vehicles in contact with the 
ground, whether they be steel-wheeled trains operating on steel rails or rub- 
ber-tired trucks on bumpy roads, create vibration energy that propagates 
through the intervening soil and rock layers to nearby buildings. Once the vi- 
bration waves propagate through a building, the vibration may be perceived 
by occupants as motion of building surfaces, rattling of items on shelves or 
hangings on walls, or as a low-frequency rumbling noise. Although it is very 
rare, occasionally there is some potential for ground vibration to cause build- 
ing damage, particularly when tracks or roads are very close to fragile historic 
buildings. 


Human response to repeated occurrences of ground-borne vibration from 
transportation sources is more closely related to the maximum vibration level 
that occurs during each passage, and not to the energy average of events as is 
the case for noise. Table V-16, “Ground-borne Vibration Impact Criteria,” 
presents the criteria for acceptable ground-borne vibration in terms of Root 
mean square (RMS) velocity levels in decibels, which are defined and speci- 
fied for the three land use categories described in Chapter III. 


The limits given for Category 2 in Table V-16 represent vibration levels ex- 
ceeding the threshold of perception by more than about 4 to 6 dB. That ts, 
vibration below the levels indicated may be perceptible to most people but 
will not normally generate serious complaints or interfere with day-to-day ac- 
tivities. 


In general, ground-borne vibration from all surface transportation vehicles are 
assessed according to the same approach. Vibration levels are predicted for 
nearby buildings in terms of RMS velocity levels as defined in Chapter III. 
The prediction method has three components: 1) estimation of vibration 
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Table V-16 - Ground-borne Vibration Impact Criteria 


Ground-borne Vibration Level Limit for 
Infrequent Events. 
Land Use Category (VGB re: 10° in./sec) 


Category |: High Sensitivity - Buildings where low 

ambient vibration is essential for operations within 65 VdB 
the building, but which may be well below levels 

associated with human annoyance. 


Category 2: Residential - All buildings where people 80 VdB 
sleep, such as residences, hotels and hospitals. 


Category 3: Institutional - Schools, offices, churches 

and other institutions that do not have vibration- 83 VdB 
sensitive equipment, but still have the potential for 

daytime activity interference. 


“Infrequent Events” is defined as less than 70 vibration events per day. This category includes most 
commuter rail systems. 


source level, 2) determination of propagation conditions, and 3) identification 
of vibration-sensitive receivers. 


Vibration source levels from trains depend on the track support system, type 
and speed of rolling stock. Propagation conditions depend on the geological 
conditions along the alignment, and are documented in Chapter III of this re- 
port. Vibration-sensitive receivers are categorized according to land use as 
defined in Table V-16. The predicted levels are then compared with criteria 
relating to annoyance for the categories in Table V-16. Where the levels are 
in excess of the criteria, that location 1s identified as impacted and a candidate 
for vibration mitigation measures. 


The methodology used to assess ground-borne vibration impact from both op- 
eration and construction of the proposed Greenbush commuter rail line is de- 
scribed in the section that follows. Vibration impacts from the commuter and 
feeder bus alternatives were not addressed specifically, since vibration from 
rubber-tired roadway vehicles are rarely considered a problem. 


Estimated Vibration Levels 


Estimated Vibration Levels from Commuter Rail Operations. Vibration 
impacts were predicted for commuter rail operations based upon measure- 
ments of actual operating MBTA commuter trains and measurements of the 
vibration propagation characteristics of areas along the railroad right-of-way 
in the project corridor. These propagation characteristics are represented by 
the line source transfer mobility curves described in Chapter IJ. Measure- 
ments of actual MBTA commuter trains at a site along the Needham Line, 
combined with vibration propagation measurements at this same site, were 
used to derive the force density of the trains. The following equation is used 
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as the basis for the prediction procedure where all the quantities are in deci- 
bels with consistent reference values: 


Ly = Le + TMhiine 
Where: L, = projected RMS vibration velocity level at a site where trans- 
fer mobility is known 
Le = _ force density level for the train 


TMiine =line source transfer mobility at site 


This equation was evaluated for each frequency band of interest, generally 
between 6.3 Hz and 400 Hz for ground-borne vibration, for each site at which 
vibration propagation measurements were taken. The end results are curves of 
the predicted vibration level versus distance generated by a commuter train at 
50 mph. The composite curves obtained for the twelve propagation test sites 
along the Greenbush corridor are shown in Figure V-7. These curves are a re- 
sult of grouping similar sites together into four basic soil/ground types as indi- 
cated in Chapter III : 1) wetlands and silty soil, 2) shallow rock and stiff soil, 
3) deep bedrock, and 4) sandy soil. These generalized curves were used to 
project ground-born vibration levels and assess impact at sensitive receivers in 
the corridor. 


The smoothed curves in Figure V-7 “At Grade Train Vibration Levels” repre- 
sent “worst case” vibration levels generated primarily by the locomotive, 
which is significantly heavier than each of the rail cars. Because the vibration 
levels from the rail cars are lower, the average vibration level over a single 
train pass-by may be 3 to 5 dB lower. 


The propagation curve for shallow rock/stiff soil (from Sites V3 and V4 in 
Table HI-19) resulted in worst-case vibration levels projected for corridor, 
with higher than normal vibration levels occurring from train pass-bys. This 
was one of the areas identified in a geotechnical survey as having relatively 
shallow bedrock depths. The wetlands curve (from Site V1) shows a slightly 
higher attenuation rate than the other sites. The measurements on sandy soil 
made in West Hingham and the Hingham Square area (Sites V8 through V12) 
result in a propagation curve that also falls in the middle of the range. The 
deep rock curve from the Cohasset/Scituate area (Sites V5, V6, and V7) 
shows a similar dropoff with distance, but slightly lower overall levels. 


For each location along the alignment, the vibration curves were adjusted to 
account for maximum train speed, track conditions, propagation characteris- 
tics and guideway type. Maximum train speeds were obtained from speed 
profiles developed for this project and were used in place of average train 
speeds (which were used for the noise projections) because vibration annoy- 
ance is proportional to maximum vibration levels as explained in the preced- 
ing section Vibration Assessment Approach. The propagation characteristics 
used for each geographic area are taken from the curves in Figure V-7. Base- 
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line track conditions are assumed to be at-grade, continuously welded rail 
(CWR) with concrete ties on ballast. For at-grade alignments, the propagation 
curves in Figure V-9 were used to project vibration levels, depending on soil 
type. For the planned underpass in Hingham Square, measurement data from 
a similar tunnel along the Old Colony Plymouth Line in Kingston tunnel was 
used to project wayside vibration levels. 


In addition to the various propagation characteristics found throughout the 
corridor, the vibration projections also take in account several other factors 
that can greatly affect wayside vibration levels: 


» 


Special Trackwork. The vibration projections include elevated vibration 
levels generated by special trackwork at turnouts and crossovers, which 
create much higher vibration forces than normal due to wheel impacts at 
discontinuities in the running rail. Areas located near crossovers or turn- 
outs will typically experience vibration levels of up to 10 dB higher than 
locations near tracks with continuous rails. In some cases it is necessary 
to move these locations with special trackwork away from areas with sen- 
sitive receivers. The use spring-rail or movable-point frogs in crossovers, 
as described in the section on Commuter Rail Operations, will also help 
reduce vibration and eliminate impact near special trackwork. The vibra- 
tion analysis will be reviewed during final design, when the specific loca- 
tions of special trackwork are finalized. 


Tie Type. A previous study of vibration from MBTA commuter rail trains 
indicated that the use of wood ties in place of concrete ties would result in 
lower wayside vibration levels. However, more recent vibration measure- 
ments along the Old Colony Middleborough and Plymouth Lines do not 
provide any conclusive evidence that the use of concrete ties will result in 
greater vibration levels than the use of wood ties. Concrete ties are the as- 
sumed baseline condition under which the vibration predictions were de- 
veloped. As a conservative measure, these vibration predictions include a 
safety factor to account any increased vibration that may be due to the use 
of concrete ties. 


Sidings. For sections where the Greenbush alignment consists of double 
track (a mainline and passing siding), the vibration impact assessment 
only focused on train traffic on the mainline. Since the trains on the sid- 
ings will be moving slowly or stopped, these trains will cause significantly 
lower vibration than those on the mainline. Therefore, the maximum 
vibration level likely to be experienced at a location is generated from 
trains on the mainline, and is considered in the analysis. 
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>» Hingham Tunnel Alternatives . In addition to an at-grade alignment 
through Hingham Square, five different tunnel alternatives have also been 
proposed. The impact analysis accounts for the reduction in vibration 
from trains in the tunnel due to the combination of massive concrete base 
slabs (necessary to address buoyancy concerns), resilient tie plates, and 
depth. Wayside vibration is projected to be reduced by at least 5 VdB in 
all of the tunnel alternatives. For tunnel Alternatives 6a-6c, a floating slab 
track support is assumed, which results in the greatest reduction in way- 
side vibration levels. However, due to the steep grade in the proposed 
Hingham Square underpass (Alternative 6e), the use of floating slabs is 
not feasible. 


Construction. Vibration from construction machinery such as tracked vehi- 
cles, excavation equipment, and vibratory compactors is often of sufficient 
magnitude to be perceptible and at times annoying for the occupants of resi- 
dences closest to the construction. However, each event should be a relatively 
isolated occurrence and the highest vibration levels caused by these activities 
will be short-term, with the levels considered tolerable and not normally war- 
ranting full mitigation measures. In some cases, however, vibration from con- 
struction equipment can be of sufficient magnitude to damage fragile, historic 
buildings. The selection of criteria used in assessing construction vibration is 
based on the assumption that prevention of damage to historic buildings is the 
most important consideration. These criteria are listed in Table V-17. 


Table V-17 - Construction Vibration Impact Criteria 


RMS Vibration Level 
Criterion 

Level of Impact Land Use (re: 1 pin./sec) 

Threshold of Potential (Cosmetic) Dam- Fragile, Historic Structures 95 dB 

age 

Threshold of Minor Structural Damage Fragile, Historic Structures 102 dB 

Threshold of Potential (Cosmetic) Dam- Non-Fragile Structures 102 dB 

age 

Threshold of Minor Structural Damage Non-Fragile Structures 110 dB 


Vibration Impact Assessment 


Commuter Rail Operations. For vibration impact, the extent of vibration 
impact does not depend on existing ambient vibration levels but rather a sin- 
gle, absolute limit of 80 VdB for residences is used in determining impact cor- 
ridor widths. There are no Category | land uses along the alignment and the 
relatively few Category 3 land uses are singled out individually. The results 
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are shown in Table V-18 “Vibration Impact Inventory’, where distances to the 
impact contour are listed along the alignment by civil station number in seg- 
ments according to train speed and ground-borne vibration propagation char- 
acteristics. 


The number of vibration impacts are listed in Table V-18, in terms of number 
of residential buildings, designated “SF” or “MF” as abbreviations for single- 
family and multi-family buildings, respectively. Single-family buildings are 
in this assessment defined as buildings in which only one dwelling unit is con- 
tained, while multi-family buildings are those which contain two or more 
dwelling units. These land uses fall under Category 2 in Table V-16. 


For the Greenbush Layover Option A alignment, a total of 89 single-family 
and 11 multi-family residential buildings are identified in the vibration impact 
zone corridor-wide (91 single-family and 11 multi-family for Layover Option 
C alignment). Geographically these are distributed as follows: 12 single- 
family, 2 multi-family buildings in Braintree; 23 single-family in Weymouth; 
42 single-family, 6 multi-family buildings in Hingham; 8 single-family build- 
ings in Cohasset; and 4 single-family, 4 multi-family buildings in Scituate (6 
single-family and 3 multifamily for Option C). One historic church in 
Hingham, Ames Chapel, is also identified within the 83 dB criterion for insti- 
tutional land uses. 


Specific information on the vibration-impacted receivers 1s given in Table V- 
19 “Summary of Vibration-Impacted Receivers”, which lists each receiver by 
location and parameters such as land use, speed, projected vibration level with 
and without mitigation assumed. Also given in this table is the assumed 
“propagation type” which indicates which curve from Figures V-7 was used to 
project vibration levels at this location, based on the propagation testing de- 
scribed in Chapter III. 


The assessment for vibration impact is a conservative procedure based on pre- 
dicted vibration levels on the ground surface at the building facade closest to 
the track. Vibration criteria are applied inside the building where the vibration 
levels will generally be lower than outside. Vibration decreases in level as a 
result of coupling loss through the foundation and further reduces as it propa- 
gates up through the building. Counteracting these reductions may be ampli- 
fications due to resonance of the building structure, particularly the floors. In 
general, a conservative assumption is that the net adjustment to the ground 
surface vibration level is zero, from the combined effect of ground-to-building 
coupling loss (-5 dB) and resonance amplification (+5 dB). 
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Table V-18 - Vibration Impact Inventory 

























































































































































































































































































Segment by Station Approx. Dist. to 80 VdB # Buildings in Impact Zone 
No. Max. (resid’]), feet 
Town |Segment Description Speed No Mitigation | w/ Ballast Mat 
From To (mph) | No Mitig.| w/ Ballast Mat SF MF SF MF 
539+35 540+10 Wye to Vinton Ave 15 40 30 0 
540+10 544450 Vinton Ave 15 A0 30 0 
544+50 | 558+40 , Middle St, MyrtleSt, 38 70 60 3 1 0 0 
R Morrison St 
558+40 | 572+90 Arnold, River St 45 60 =) 0 0 0 0 
572+90 | 577+00 A East Jr. H.S. 50 80 65 0 0 0 0 
577+00 585+00 I. |Monatiquot Village Apts 50 80 65 0 Z 0 1 
585+00 588+00 Commercial St Grade xing rs 80 70 1 0 1 0 
588+00 597+00 . Front St, Commercial St 54 80 70 4 2 (0) 1 
597+00 599+20 T |Front St, Commercial St 57 80 70 3 0 1 (0) 
599+20 | 607+20 R [Front St, Allen St 32 60 35 2 1 2 0 
607420 612+00 Monatiquot River Bridge 36 50 45 0 0 0 0 
612+00 6214+40 E Windjammer Cove, Commercial 33 65 55 1 0 (0) 0 
E St, Shaw St 
621+40 624+80 Windjammer Cove, Shaw St 30 45 40 1 0) 1 (0 
624+80 | 628+00 Rt 53 grade xing 30 45 AO 0 0 0 0 
TOTAL FOR BRAINTREE:| 15 6 5 2 
628+00 | 633+00 WEYMOUTH LANDING 30 60 50 0 0 0 0 
STATION 
633+00 | 643+00 Commercial St, Ledgehill Rd 30 60 50 3 0 1 0 
643+00 | 646+00 Commercial St, Gibbens St 50 60 50 0 0 0 0 
646+00 659+00 Commercial St grade xing (e) 55 80 70 5 0 2 0 
659+00 671+00 Soper, 4th Ave, Camp/3rd St 55 80 70 3 (0) 1 (0) 
671+00 6754+50 Chandler St, Idlewell, Naragansett 55 80 70 2 (0) 1 (0) 
675450 683+00 my Biscayne Ave 55 80 70 1 0 0 0 
683+00 | 694450 | E  |Montcalm/Mill Cove 35 65 60 0 0 0 0 
694+50 | 701+00 Yy Abigail Adams Circle, Church 55 65 60 0 1 0 0 
Park Condos 
701+00 | 707+00 | jm |North St. Green St 35 65 60 0 1 0 0 
707+00 | 724+30 East St, Mt Vernon Rd 55 65 60 p) 0 0 0 
724+30 735+00 ” East St, Mt Vernon Rd East ae 65 60 1 0) 1 (0) 
735+00 740+00 | U_ |Unicorn Ave Grade Xing 55 65 60 0 0 0 0 
740+00 | 758+00 T Endicott St, Commercial St 55 65 60 0 0 0 0 
758+00 | 765+00 East St 40 70 60 1 0 0 0 
765+00 | 767+00 H East St Grade Xing 40 70 60 1 0 1 0 
767+00 | 769+30 East St to Wharf St 35 65 =) 0 0 0 0 
769+30 | 773+80 Wharf St Grade Xing 30 60 50 2 0 1 0 
773+80 | 780+00 E. WEYMOUTH STATION 30 70 60 0 0 0 0 
780+00 | 784+50 Commercial St 25 40 35 0 0 0 0 
784450 795450 Commercial St Grade Xing 30 45 40 1 0 1 0 
795+50 | 804+50 Commercial St 4] 55 50 0 0 0 0 
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Table V-18 - Vibration Impact Inventory 





















































































































































































































































Segment by Station Approx. Dist. to 80 VdB # Buildings in Impact Zone 
No. a Max. (resid’l), feet a 
Town |Segment Description Speed No Mitigation | w/ Ballast Mat 
From To (mph) | No Mitig.| w/ Ballast Mat SF MF SF MF 
TOTAL FOR WEYMOUTH:| 22 2 
804450 | 813+00 Fort Hill St Grade Xing (w) 53 65 60 
813+00 819+70 Fresh River St, Fort Hill St, 53 80 70 0 
French Rd 
819+70 | 836+50 Fort Hill St 45 75-85 65-85 5 0 
8364+50 | 848+00 Fort Hill St, New Bridge St 35 65 25 0 
848+00 853+00 Fort Hill Cemetery, South Shore 35 70 70 0) (0) (0 0 
CC. 
853+00 | 858+00 Fort Hill St, South Shore C.C. 35 70 70 0 0 0 0 
858+00 | 866+00 WEST HINGHAM STATION 35 70 70 1 0 1 0 
866+00 870+00 Fort Hill/south St grade xing 30 65 65 2 0 2 0 
870+00 | 882+00 North St, South St 30 65 65 2 0 2 0 
882+00 | 884+40 Torrent Crossing 30 65 65 1 2 1 2 
884+40 | 895+60| H_ North St, South Stto Hersey St| 30 65 65 6 4 6 4 
895+60 | 898+00 I North St, South St 30 65 65 1 0 1 0 
898+00 | 907+20 Western Boat Section 30 40 N.A. 0 0 N.A. | NLA. 
907+20 | 915+20 " Hingham Square Underpass 30 0 N.A. 0 0 N.A. N.A. 
915420) 925+00| G_ |Eastern Boat Section 30 40 N.A. 1 1 N.A. | N.A. 
925+00 | 938+00 HW Water St, Eldredge Ct grade 45 85 85 10 0 10 0 
xings 
938+00 | 944+40|; a _ |Justice Cushing Way over 45 85 85 2 2 0 
944+40 | 953+00 Barnes Rd, Old Colony Way, 45 85 85 1 0 
M dst Cushing Way 
953+00 | 965+40 Old Colony Rd 45 15 65 0 0 0 0 
965+40 | 969+00 Summer St grade xing 45 75 65 0 0 0 0 
969+00 | 977+50 NANTASKET JCT STATION 40 70 60 0 0 0 0 
977+50 | 980+00 Kilby St Grade Xing 50 80 65 0 0 0 0 
980+00 | 991+20 Weir River Crossing 55 80 65 1 0 1 0 
991+20 |} 993+20 (Gx Overlap) 60 85 15 0 0 0 0 
993+20 | 1005+00 Weir St Grade Xing 60 85 15 1 0 0 0 
1005+00 | 1015+00 Glastonbury Abbey, East St 48 80 65 0 0 0 0 
1015+00 | 1029+00 Hull St Grade Xing 50 80-90 65-90 4 1 1 1 
1029+00 | 1032+30 Cohasset Golf Club, East St 55 95 95 1 0 1 0 
1032+30 | 1042+60 Cohasset Golf Club, East St 50 90 90 2 0 2 0 
TOTAL FOR HINGHAM:| 41 8 34 7 
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Table V-18 - Vibration Impact Inventory 




















































































































































































































Segment by Station Approx. Dist. to 80 VdB # Buildings in Impact Zone 
No. Max. (resid’]), feet 
Town |Segment Description Speed No Mitigation | w/ Ballast Mat 
From To (mph) | No Mitig. | w/ Ballast Mat SF MF SF MF 

1042+60 | 1050+00 East St grade xing 55 95 95 0 0 0 0 
1050+00 | 1056+00 COHASSET STATION 45 75 65 0 0 0 0 
1056+00 | 1064+20 North Main St 50 90 90 0 0 0 0 
1064+20 | 1069+90 North Main St 56 80 70 0 0 0 0 
1069+90 | 1077+00 No. Main/Cedar St bo 80 70 1 0 0 0 
1077+00 | 1079+00 King St grade xing 50 80 65 0 0 0 0 
1079+00 | 1091+00 North Main St 50 80 65 4 2 2 2 
1091+00 | 1094+50 Rocky Lane grade xing 46 75 60 1 0 1 0 
1094+50 | 1104+80 North Main St 50 80 60 0 0 0 0 
1104+80 | 1112+00 | C_ {North Main St 60 80 60 0 0 0 0 
1112+00 | 1120+00 0 North Main St 60 60-85 60-75 0 0 0 0 
1120+00 | 1124+50 Sohier St grade xing 59 65 60 0 0 0 0 
1124450 | 1128+00} H_ |So Shore Music Circus 59 65 60 0 0 0 0 
1128+00 | 1133+40 | , |Osgood School 55 60 60 0 0 0 0 
1133+40 | 1138+20 Ripley Rd 45 55 50 0 0 0 0 
1138+20 | 1140+00 S Ripley Rd 30 40 35 0 0 0 0 
1140+00 | 1147+80 | gs /|Depot Square 30 40 35 1 0 1 0 
1147+80 | 1152+00 E South Main St, James La 30 50-70 45-60 1 0 0 0 
1152+00 | 1159+00 South Main St 30 40-60 35-45 1 0 0 0 
1159+00 | 1160+50|} T [Spring St Grade Xing (n) 40 40-60 35-45 0 0 0 0 
1160+50 | 1164+10 Spring S 40 40-60 35-45 0 0 0 0 
1164+10 | 1166+50 Spring St Grade Xing (s) 40 40-65 35-45 0 0 0 0 
1166+50 | 1172+20 Lantern La, Spring St 35 45 40 2 0 0 0 
1172+20 | 1182+00 Castle Rd Grade Xings 55 60 60 0 0 0 0 
1182+00 | 1188+00 South Main St 55 60 60 0 0 0 0 
1188+00 | 1193+50 South Main St, private roads 50 60 55 0 0 0 0 
1193+50 | 1200+00 Beechwood St Grade Xing 50 60 55 0 0 0 0 
1200+00 | 1221+30 So. Main St, Ledgewood Dr 50 60 55 0 0 0 0 
1221+30 | 1223+90 Grade Crossing 30 40 35 0 0 0 0 

TOTAL FOR COHASSET: 11 2 4 2 
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Table V-18 - Vibration Impact Inventory 























































































































































































































Segment by Station Approx. Dist. to 80 VdB # Buildings in Impact Zone 
No. Max. (resid’]), feet 
Town |Segment Description Speed No Mitigation | w/ Ballast Mat 
From To (mph) | No Mitig. | w/ Ballast Mat SF MF SF MF 

1223+90 | 1229+00 So. Main St, Lincoln Park Apts 30 40 35 0 0 0 0 
1229+00 | 1239+00 NORTH SCITUATE STATION | 30 40 35 0 0 0 0 
1239+00 | 1242+00 Country Way grade xing 35 45 40 0 0 0 0 
1242+00 | 1247+00 Gannett St, Country Way 45 55 50 1 0 1 0 
1247+00 | 1253+80 Gannett St, Wade St 60 65 60 0 0 0 0 
1253+80 | 1265+00 = Gridley Bryant Rd 60 70 65 1 0 0 0 
1265+00 | 1273+50 | C  |Country/Carla Way 60 70 65 0 0 0 0 
1273+50 | 1280+50 | Carla/Country Way 60 70 65 0 0 0 0 
1280+50 | 1289+00 Hollet St Grade Xing 60 70 65 1 0 1 0 
1289400 | 1302430! | |Pleasant St 60 70 65 0 0 0 0 
1302+30 | 1310+00| yy _ /|Pleasant St, Capt. Pierce Rd 60 70 65 0 0 0 0 
1310+00 | 1320+00 Mann Hill Rd Grade Xing 60 70 65 0 0 0 0 
1320+00 | 1328+70 . Woodland Rd, Lawson Rd 60 70 65 1 0 0 0 
1328+70 | 1841400) T |Woodland Rd, Lawson Rd 60 70 65 1 0 0 0 
1341+00 | 1355+00 E Lawson Rd 60 70 65 0 0 0 0 
1355+00 | 1364+00 Old Colony Way 60 70 65 0 0 0 0 
1364+00 | 1380+00 Old Colony Way, Thomas Ave 60 70 65 0 0 0 0 
1380+00 | 1392+80 Beaver Dam Rd Grade Xing 60 70 65 0 0 0 0 
1392+80 | 1419+20 Kane Dr, First Parish Rd 60 70 65 0 0 0 0 
1419+20 | 1441+00 Wheeler Park Apts 50 60 60 0 3 0 0 
TOTAL FOR SCITUATE (NOT INCLUDING LAYOVER FACILITY):| 5 3 2 0 

1441+00| 1448+00 Town land 30 40 35 0 0 0 0 
1448+00| 1455+00 Stockbridge Rd Grade Xing 30 40 35 0 0 0 0 
1455+00| 1465+00 GREENBUSH STATION 15 25 15 0 0 0 0 
TOTAL FOR SCITUATE (W/DRIFTWAY OPTION A)| 5 3 2 0 

1441+00 | 1448+00 Town land 30 40 35 0 0 0 0 
1448+00 | 1455+00 Stockbridge Rd Grade Xing 30 40 35 1 0 0 0 
1455+00 | 1465+00 GREENBUSH STATION 15 25 15 0 0 0 0 
TOTAL FOR SCITUATE (W/DRIFTWAY OPTION C):| 6 3 2 0 
TOTAL FOR CORRIDOR (W/DRIFTWAY OPTION A):| 94 21 54 11 
TOTAL FOR CORRIDOR (W/ DRIFTWAY OPTION C):| 95 21 54 11 
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Table V-19 - Summary of Vibration-Impact Receivers 





























































































































projected vibration level , 
Code |Town Station | Propagation | Side of | | een, ale Speed (VdB) pene oneeelieg 
Number Type” Track (ft)® (mph) no w/ ballast no w/ ballast 
mitigation mat mitigation mat 
BV1 544+60 Rock S SF 60 30 80 15 0 
BV2 546+00 Rock S SF 57 38 83 78 3 
BV3 548+20 Rock S SF 67 38 80 15 0 
BV4 549+20 Rock S SF 78 38 78 73 
BV5 550+90 Rock S MF 19 38 T/ 13 
BV6a 551+50 Rock N MF 68 38 80 T/ 0 
BV6 551+90 Rock S SF 15 38 78 74 
BV7 553+90 Rock N SF 71 38 19 74 
BV8 561+10 Silt S Sr 77 45 76 73 
BV9 5/78+60 Rock S MF 63 50 84 19 3 
BV10 5/79+80 Rock S MF 102 50 TEs) 70 
BV11 584+50 Rock N MF 42 50 90 85 10 5 
BV12 586+00 Rock S MF 90 53 78 73 
BV13° 587+20 Rock S SF 19 53 100 94 20 14 
BV14 587+30 Rock N SF 89 54 78 73 
BV15 B | 588+80 Rock N SF 98 54 76 72 
BV16 589+50 Rock N SF 100 54 76 71 
BV17 R | 590+80 Rock N SF 85 54 19 74 
BV18 592+10 Rock N SF 80 54 80 fés) 0 
BV19 - 593+30 Rock N SF 68 54 83 78 3 
BV20 I 594+00 Rock N SF 78 54 81 76 1 
BV21 594+20 Rock S MF 65 54 84 19 4 
BV22 N | 594+60 Rock N MF 63 54 84 80 4 0 
BV23 595+20 Rock N SF 13 54 82 7/7 2 
BV24 T 597+00 Rock N SF 56 57 87 82 7 2 
BV25 R 597+20 Rock N SF 81 57 80 76 0 
BV26 598+10 Rock N SF 80 5/7 81 76 1 
BV27 E 601+10 Silt N SF 94 52 74 71 
BV28 601+50 Silt S SF 95 52 74 71 
BV29 E 601+60 Silt N MF 63 52 80 78 0 
BV30 602+10 Silt S SF 72 52 78 76 
BV31 602+60 Silt N SF 86 52 15 73 
BV32 603+20 Silt N SF 19 52 77 74 
BV33 605+20 Silt N SF 42 52 86 84 6 4 
BV34 606+50 Silt N SF 53 54 83 81 3 1 
BV35 616+30 Rock S SF 75 33 77 72 
BV36 617+80 Rock S SF 59 33 81 76 1 
BV37") 620+80 Silt S MF 76 30 7/7 15 
BV38 624+60 Silt N SF/Comm 36 30 83 81 3 1 
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Table V-19 - Summary of Vibration-Impact Receivers 





Distance 
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Reduction Required 




























































































































































































Station | Propagation | Side of Speed (VdB) 
Code | Town ucaber Typo” Track Land use’ |to (ne! ¢, a — aiealast or ar palast 
mitigation mat mitigation mat 

WwV1 633+60 Rock S SF 58 30 81 76 1 

Wwv2 634+70 Rock N SF 61 30 80 75 0 

WV3 635+70 Rock N SF 73 30 77 72 

WV4a 639+00 Rock N MF 84 40 77 72 

Wwv4 641+30 Rock N SF 59 50 85 80 5 0 
WV5 648+00 Rock S SF 60 55 85 80 5 0 
WV5a 649+00 Rock S SF 83 55 80 77 0 

WV6 652+10 Rock S SF 67 55 83 79 3 

WV7 654+90 Rock S SF 51 55 88 83 8 3 
WV8 656+50 Rock S SF 81 55 80 75 0 

wv9 667+20 Rock S SF 80 55 80 76 0 

WV10 668+20 Rock S SF 84 55 79 75 

WV10a 669+00 Rock N SF 84 55 79 77 

WV11 670+70 Rock S SF 73 55 82 i? 2 

WV12 670+80 Rock N SF 63 55 84 80 4 0 
WV13 672+00 Rock S SF 59 55 86 81 6 1 
WV13a 674+80 Rock S SF 81 55 80 77 0 

WV14 676+00 Rock S SF 86 55 79 74 

WV15 W | 676+50 Rock N SF 101 55 76 71 

WV16 678+90 Rock N SF 81 55 80 75 0 

wvi7_ | = | 680+40 Rock N SF 99 55 74 71 

WV17a_| y | 681+60 Silt N SF 70 55 79 78 

WV18 684450 Silt N SF 110 55 72 69 

WwV19 Mm | 696+80 Silt N SF 95 55 74 72 

Wv20 697+60 Silt N SF 112 55 72 69 

wv21 O | 698+30 Silt N SF 107 55 72 69 

WV22 697+10 Silt S MF 67 55 80 77 0 

WV24 U 699+00 Silt S MF 95 55 74 72 

WV25 qT |.701+10 Silt N MF 83 55 76 74 

WV26 703+00 Silt S MF 61 55 81 79 1 

WV27 H | 708+00 Silt N SF 90 55 75 72 

WV28 710+40 Silt N SF 88 55 75 73 

Wwv29 711+20 Silt N SF 82 55 77 74 

WV30 712+80 Silt N SF 65 55 80 78 0 

WV31 721+50 Silt N SF 65 55 80 78 0 

WV32 723+20 Silt N SF 78 55 77 75 

WV33 723+80 Silt N SF 72 55 79 76 

WV34 724+50 Silt N SF BA B54 83 81 3 1 
WV35 726+00 Silt N SF 74 55 78 76 

WV36 726+50 Silt N SF 82 55 rae 74 

WV37 727+40 Silt N SF 105 55 73 70 

WV38 733+90 Silt N SF 88 55 75 73 

WV39 734+60 Silt N SF 88 55 75 73 

WV40 736+00 Silt N MF 75 55 78 76 

wv41 737+80 Silt N SF 95 55 74 72 

WVv42 739+10 Silt S SF 96 55 74 71 

WV43 743+50 Silt N SF 78 55 77 75 

WV44 752+60 Silt N SF 104 55 73 70 

WV45 754+00 Silt N SF 78 55 77 75 
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Table V-19 - Summary of Vibration-Impact Receivers 
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Reduction Required 
























































































































































Station | Propagation | Side of Speed (VdB) 
Code | Town ucaber Typo” Track Land use’ |to tne aon — aiealast or ar palast 

mitigation mat mitigation mat 

WV46 754+50 Silt N SF 73 55 78 76 

WV47 765+00 Rock N SF 54 40 84 79 4 

WV48 w |_766+50 Rock S SF At 40 88 83 8 

WV49a 770+00 Rock N SF 91 35 74 71 

WV49b | E | 770+90 Rock S SF 66 35 80 7 0 

WV49c 772+00 Rock S SF 39 35 88 85 8 

WV49d | Y | 772+00 Rock S SF 68 30 78 75 

WV50 772+00 Rock N SF 73 30 rae 72 

wvsia | ™ | 787490 Silt S SF 93 30 75 

WV51 o |. 788+30 Silt S SF 64 30 75 73 

WV52 789+40 Silt S SF 15 30 92 88 12 

WV53 U | 791+50 Silt S SF 77 30 72 70 

WV54 795+00 Silt S SF 110 30 67 64 

WV55 T | 795+20 Silt N SF 70 30 74 71 

WV56 796+20 Silt N SF 65 At 78 75 

WV57 H "797430 Silt N SF 67 At 77 75 

WV58 798+30 Silt N SF 84 At 74 71 

HV1 811+20 Silt N Barn 53 53 83 81 2 

HV2 820+70 Rock N SF 58 46 84 79 4 

HV3 821+30 Rock N SF 92 46 76 71 

HV4 822+50 Rock N SF 105 46 73 69 

HV4a 824+10 Rock N SF 99 46 75 72 

HV5 825+30 Sand N SF 87 46 80 79 0 

HV6 827+20 Sand N SF 86 46 80 80 0 

HV7 832+00 Sand N SF 49 35 84 84 7 

HV8 835+70 Sand N SF 68 35 81 80 3 

HV9 4 | 843+10 Rock N SF 76 35 77 73 

HV10a 865+50 Sand S SF 65 35 81 81 4 

HV10 1 | 866+20 Sand N SF 37 30 86 85 6 

HV11 867+00 Sand S SF 52 30 82 82 2 

HV11a N | 869+00 Sand N MF 91 30 75 75 

HV12 870+80 Sand N SF 73 30 78 78 

HV13 G | 372440 | Sand S SF 36 30 86 86 6 

HV13a 4 | 877+10 Sand S SF 100 30 74 74 

HV13b 879+50 Sand S SF 88 30 76 76 

HV14 A | 881+10 Sand S SF 52 30 82 82 2 

HV15 882+20 Sand S MF 18 30 91 90 11 10 

HV15” | M | gg2+90 Sand S MF 27 30 89 88 9 

HV16 882+30 Sand N Barn 45 30 84 84 ee : 

HV17 883+400 Sand N SF 20 30 91 90 11 10 

HV18 884+70 Sand S SF At 30 85 85 5 

HV19a 884+80 Sand N SF 105 30 73 73 

HV19 885+20 Sand S SF 34 30 87 86 7 

HV20 885+60 Sand S MF 45 30 84 84 4 

HV21 886+30 Sand S SF 26 30 89 88 9 

HV22 885+30 Sand N SF 80 30 77 a7 

HV23 885+80 Sand N SF 87 30 76 76 

HV23a 886+30 Sand N SF 87 30 76 76 

HV23b 886+70 Sand N SF 100 30 74 74 
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Table V-19 - Summary of Vibration-Impact Receivers 





projected vibration level 





































































































































































































Code |Town Station | Propagation | Side of | | een, ale Speed (VdB) pene oneeelieg 
Number Type” Track (ft)® (mph) no w/ ballast no w/ ballast 

mitigation mat mitigation mat 

HV24 887+00 Sand N SF 15 30 92 91 12 11 

HV25 887+40 Sand N MF 16 30 92 91 12 11 

HV26 888+40 Sand N SF 25 30 89 88 9 8 

HV27 888+60 Sand N SF 39 30 85 85 5 5 

HV28 887+30 Sand S MF 28 30 88 88 8 8 

HV29 888+40 Sand S MF 12 30 94 92 14 12 

HV29a 889+40 Sand S SF 91 30 15 15 

HV30 890+00 Sand S MF 80 30 77 77 

HV31 891+80 Sand S MF 84 30 76 76 

HV32 894+00 Sand S MF 87 30 76 76 

HV33 897+10 Sand S SF 34 30 87 86 4 6 

HV34 898+10 Boat S SF 62 30 T7/ - 

HV34a 899+40 Boat S MF 91 30 73 - 

HV34b 900+00 Boat S MF 84 30 73 - 

HV35 900+50 Boat S Barn 52 30 19 - 

HV35a 903+00 Boat S SF 84 30 73 - 

HV35b 906+00 Boat N Barn 73 30 15 - 

HV36 910+30 | Underpass S Comm/Res 17 30 75 - 

HV37 911+50 | Underpass S Comm/Res 23 30 75 - 

HV38 912+00 | Underpass S Comm/Res 16 30 75 - 

HV39 911+50 | Underpass N Comm/Res 16 30 75 - 

HV40 913+10 | Underpass N Comm 25 30 75 - 

HV41 H | 915+80 Boat N Comm/Res 24 30 89 - 9 

HV42 918+50 Boat N MF 50 30 80 - 0 

HV43 l 930+10 Sand N SF 68 42 82 82 2 2 

HV44 931+10 Sand N SF 78 42 80 80 0 0 

HV45 N | 932+40 Sand N SF 41 45 88 88 8 8 

HV46 G 934+10 Sand N SF 5/7 45 85 85 5 5 

HV46a 934+60 Sand N SF 95 45 78 78 

HV47 H | 935+00 Sand N SF 34 45 90 90 10 10 

HV48 935+70 Sand N SF 42 45 88 88 8 8 

HV49 A | 932+30 Sand S SF 53 42 85 85 5 5 

HV50 934+00 Sand S SF 39 45 89 88 9 8 

HV51 M | 934490 | Sand S SF 40 45 89 88 9 8 

HV52 935+00 Sand S SF 85 45 80 80 0 0 

HV53a 938+80 Sand N SF 56 45 85 85 5 5 

HV53 939+20 Sand S SF 82 45 80 80 0 0 

HV54 945+00 Sand S SF 67 42 83 83 3 3 

HV54a 964+00 Rock N SF 103 48 74 71 

HV55 978+80 Rock N SF 90 50 77 72 

HV56 980+10 Rock S SF 38 55 92 87 12 ri 

HV56a 1000+20 Rock S SF 66 60 84 80 4 0 

HV57 1010+50 Rock S SF 98 55 76 72 

HV58 1015+20 Rock N SF 66 50 83 78 3 

HV59 1016+60 Rock S SF 71 50 82 T7/ 2 

HV60 1017+80 Rock N SF 112 50 73 68 

HV61 1019+30 Rock S MF 59 50 85 80 4 0 

HV62 1020+10 Rock N SF 52 50 87 82 6 2 

HV63 1020+50 Rock S SF 95 50 76 72 

HV64 1021+40 Rock N SF T7/ 50 80 15 1 

HV65 1022+00 Rock S SF 95 50 76 72 

HV66 1022+60 Rock N SF 115 50 72 68 
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Table V-19 - Summary of Vibration-Impact Receivers 















































































































































projected vibration level , 
Code |Town Station | Propagation | Side of | | een, ale Speed (VdB) pene oneeelieg 
Number Type” Track (ft)® (mph) no w/ ballast no w/ ballast 
mitigation mat mitigation mat 
HV67 1025+30 Sand S SF 105 50 78 if 
HV68 1028+40 Sand S SF 103 50 78 78 
HV69 1029+00 Sand S SF 100 50 78 78 
HV70 1032+00 Sand S SF 71 50 84 84 4 4 
HV71 1035+70 Sand S SF 45 50 89 89 9 9 
HV72 1042+40 Sand S SF 90 50 81 81 1 1 
CVO 1076+25 Rock S SF 72 50 82 77 2 
CVila 1078+50 Rock N SF 87 50 78 13 
CV1b 1079+20 Rock N Comm 83 50 19 74 
CVi1c 1080+00 Rock N SF 111 50 13 68 
CV1d 1081+00 Rock N SF 74 50 81 76 1 
CVie 1082+50 Rock N SF 89 50 77 13 
CV if 1079+50 Rock S SF 135 50 69 64 
CVig® 1086+00 Sand N MF 48 50 88 87 8 7 
CV1h® 1087+00 Sand N MF 58 50 86 85 6 S) 
CV1 1087+70 Sand N SF 68 50 84 83 4 3 
CV2a 1088+70 Rock N SF 68 50 82 78 2 
CV2 1090+00 Rock N SF 44 50 89 84 9 4 
CV3 1092+00 Rock N SF 30 46 94 88 14 8 
CV3a C | 1101+40 Rock N SF 85 50 78 74 
CV3b 1114+50 Rock N SF 191 55 67 62 
CVv4 O |1123+00 | Deep S SF 78 59 77 76 
CV4a®) H 1131+00 Deep N MF 191 50 63 63 
CV4b 1138+00 Deep N SF 110 35 66 66 
CV4c A | 1139+00 Deep N SF 119 30 64 63 
CV4d 1140+00 Deep N SF 88 30 69 68 
CV5 S | 1140+50 Deep N SF 34 30 82 80 2 0 
CV5a 1140+50 Deep S Comm 33 30 83 80 
Cv5b. | > |4144+00! Deep N Comm 15 30 90 85 
CV5c E 1145+00 Deep S Comm 23 30 86 83 
CV5d 1145+50 Deep N Comm 14 30 90 85 
CV5e T | 1147+00 Deep S Comm 48 30 78 76 
CV6 1142+00 Deep N MF 51 30 77 76 
CV6a 1149+00 Rock S SF 59 30 80 15 0 
CV6b 1158+50 Rock N SF 56 30 81 76 1 
CV6c 1160+50 Deep N SF 85 40 72 71 
CV6d 1167+80 Rock N SF 67 40 81 76 1 
CV6e 1171+80 Rock S SF 72 45 80 76 0 
CV6f 1175+50 Deep N SF 89 55 74 13 
CV7a 1193+10 Deep N SF 106 50 70 69 
CV7b 1193+00 Deep S MF 143 50 64 64 
CV7c 1197+00 Deep S SF 117 50 68 68 
CV7 1198+00 Deep N SF 63 50 19 77 
CV8 1214-00 Deep S SF 265 50 51 51 
CV9 1219+00 Deep N SF 231 45 56 55 
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Table V-19 - Summary of Vibration-Impact Receivers 















































































































































projected vibration level , 
Code |Town| Station | Propagation | Side of | | 14 use ale Speed (VdB) Reduction Required 
Number Type” Track (ft)® (mph) no w/ ballast no w/ ballast 
mitigation mat mitigation mat 
SVO 1227+25 Deep N SF 59 30 75 74 
SV1 g 1254+80 Deep S SF 74 60 78 a7 
SVia 1256+25 Deep S SF 111 60 71 71 
SV1b Cc | 1257+50 Deep S SF 97 60 73 73 
SVic 1258+70 Deep S SF 97 60 73 73 
SV1d | | 14260+00 Deep S SF 91 60 75 74 
SVie 1250+55 Deep S MF 78 55 76 76 
SVii T "4243400! Deep S C/R 25 30 85 83 5 3 
SVig y | 1244+00 Deep S C/MF 53 30 Te 76 
SV2 1261+40 Deep S SF 64 60 80 79 0 
SV2a A | 1263+10 Deep S SF 83 60 76 76 
SV2b T | 1263+00 Deep N SF 93 60 74 74 
SV3a 1272+00 Deep S SF 88 60 75 75 
SV3 E 11274480 | Deep S SF 75 60 78 77 
SV4 1284+40 Deep S SF 82 60 76 75 
SV5 1285+80 Deep S SF 53 60 83 81 3 1 
SV6 1311+00 Deep S SF 70 60 79 78 
SV6a 1316+00 Deep S SF 93 60 74 74 
SV7 1326+30 Deep S SF 70 60 79 78 
SV8 1327+90 Deep S SF 65 60 80 79 0 
SvV9 1329+10 Deep S SF 61 60 81 79 1 
SV10 1330+80 Deep S SF 71 60 79 ai 
SV11 1332+10 Deep S SF 74 60 78 Te 
SV12 g |1333+90 Deep S SF 78 60 77 76 
SV13a 1360+50 Deep S SF 103 60 72 72 
SV13b Cc | 1362+00 Deep S SF 107 60 72 71 
SV13 1363+00 Deep S SF 89 60 75 74 
SVi4a | | 1365+00 Deep S SF 106 60 72 71 
SV14 1366+20 Deep S SF 94 59 74 73 
SV15 T 14367450 Deep S SF 91 59 74 73 
SV15a y _1368+50 Deep S SF 98 59 73 73 
SV15b 1369+70 Deep S SF 105 59 72 71 
SV16 A |1371+00 Deep S SF 97 59 73 72 
SV16a 1372+00 Deep S SF 102 59 72 72 
SV17 T 14373+50 Deep S SF 87 60 75 74 
SV18 1375+00 Deep S SF 98 60 73 72 
SV19 E 1376+40 Deep S SF 94 60 74 73 
SV20 1422+50 Deep N MF 59 50 80 78 0 
SV21 1423+40 Deep N MF 62 50 79 78 
SV22 1424450 Deep N MF 59 50 80 78 0 
SV23 1425+40 Deep N MF 60 50 80 78 0 
SV24q) 1448+00 Deep S SF 58 30 76 75 
SV240) 1454+00 Deep S SF 73 30 72 72 
SV24a"") 1448+00 Deep S SF 54 30 ras 76 0 
SV24(4)(10) 1454+00 Deep S SF 45 30 83 78°) 3 
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Table V-19 - Summary of Vibration-Impact Receivers 












































projected vibration level ; 
; Distance Reduction Required 
Code / Town . pear Sela Side Of | | and use® |to track &| Peed va) 
umber | Type Track (fn) (mph) no w/ ballast no w/ ballast 
mitigation mat mitigation mat 
Footnotes: 
(1) Propagation Types: 


Silt = Wetlands/silty soil 
Sand =Sandy soil 
Rock = Shallow rock/shallow stiff soil 
Deep = Deep rock 


Boat = Approach section to Hingham Square underpass, direct fixation on concrete invert 


Underpass = Hingham Square underpass 


in double track areas (Braintree). 


during final design. 


) Designates relocated receiver location 
) Proposed future residential uses - data for information only 
) Designates Layover Option A 

0) Designates Layover Option C 


Indicates receiver is located near special trackwork (crossover or turnout) 
) Indicates where mitigation consists only of using spring rail/movable point frogs (no b.mats) 
Indicates where vibration levels may exceed damage threshold. Potential for damage at this property should be investigated furthe 


The number of units in Multi-Family residences should be field verified during final design. 
Distance to Track Centerline is the distance to the Main Track at passing track locations, and to nearest track 
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Construction. At-grade track construction will require a level of effort similar 
to that of roadway repair, with primarily light-duty equipment and no pile- 
driving or excavation-type processes involved. This type of construction has 
no real potential of causing vibration-induced damage, even to fragile, historic 
buildings. As a result, vibration impact from construction of the Greenbush 
Line at-grade was not assessed in detail. 


However, the greatest potential for vibration impact during construction 1s ex- 
pected to occur for the cut-and-cover tunnel options through Hingham, spe- 
cifically during excavation for the slurry wall. The assumed method of slurry 
wall construction for this project is the “Hydromill” bentonite slurry trench 
method, which uses a reverse circulation system for direct removal of sand 
and stone cuttings from the drill stem through a hydraulic pipeline to a local 
site for storage.— The material would later be removed offsite by truck. 


Comparison of vibration levels between those generated by the conventional 
clam shovel drop method and manufacturers data on the Hydromill has shown 
that the vibration from cutter drums on the Hydromill system is significantly 
lower than those generated by the hydraulically-operated clam shovel. An 
assumed vibration source level of 91 dB (re: | u inch/second) at 25 feet for the 
Hydromill yields impact distances of 16 feet and 7 feet from the slurry wall 
construction to the thresholds of potential damage and major structural dam- 
age, respectively. 


While use of the Hydromill reverse circulation excavation method generates 
significantly lower vibration levels than those of the conventional clam shovel 
bucket, there are a number of buildings in Hingham close enough to the right- 
of-way for there to be potential for damage. A total of 12 residential historic 
buildings and 8 non-residential historic buildings were identified within the 
threshold impact distance in the Hingham Square area, under cut-and-cover 
alternatives 6a, 6b, 6c. These buildings may be exposed to ground-borne v1- 
bration levels from slurry wall excavation high enough to cause minor cos- 
metic damage. Of these buildings, 7 residential and 6 non-residential struc- 
tures are within the zone for potential major structural damage from slurry 
wall construction. In the areas where historic buildings were identified in the 
vibration damage assessment, alternative construction methods may be re- 
quired. 


” The Hydromill is an alternative procedure to the conventional slurry wall excavation 
method consisting of a clam shovel or “grab” made to fit between guidewalls and suspended 
from a crane. With the conventional clam shovel-drop method the spoil from the trench is 
loaded onto trucks which remove it from the site. If rock is encountered, a percussion tool 
or chisel is used to shatter the rock which is then removed by bucket. 
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Vibration Mitigation Measures 


Vibration Mitigation Measures for Commuter Rail Operations. Vibration 
mitigation for steel-wheel, steel-rail systems include the following options: 

(1) enhanced maintenance procedures, (2) location and design of special 
trackwork, (3) vehicle modifications, (4) changes in the track support system, 
(5) building modifications, (6) adjustments to the vibration transmission path 
and (7) operational changes. 


At-Grade Track: Mitigation of ground-borne vibration for the at-grade 
Greenbush Line corridor can be accomplished by the location and design of 
special trackwork, and the use of vibration control treatment such as ballast 
mats. Location of special trackwork away from vibration-sensitive areas can 
be done during final design under a more detailed analysis. At that point the 
track layout can be adjusted to maintain sufficient buffer zones to eliminate 
impact. 


In cases where trains on non-special trackwork are expected to cause vibration 
impact, some method of vibration control treatment must be considered. Ta- 
ble V-18 also provides an estimate of the number of vibration impacts after 
mitigation, 1.e., ballast mat installation or some other method of vibration con- 
trol, based on measured characteristics of ballast mats at other locations along 
the Old Colony Railroad. Table V-20 “Potential Vibration Mitigation Loca- 
tions” gives a preliminary estimate of the amount of treatment necessary to 
mitigate vibration impact. Ballast mat lengths will be adjusted in final design 
to prevent potential maintenance problems at grade crossings and turnouts. 


Vibration Mitigation Measures for Construction. Mitigation of construc- 
tion vibration requires consideration of equipment location and processes. 
Since the potential for structural damage to historic structures is a more seri- 
ous one than for annoyance due to construction noise, these control measures 
should be strictly enforced and complied with. To avoid damage to these 
buildings altogether, the only certain control measure would be an alternative 
construction method for the slurry wall during the excavation phase. This 
would imply some type of manual excavation method, which could be costly 
as well as time-consuming. Other options include limiting the force applied 
by the Hydromill cutter drums in certain areas, thereby reducing the amount 
of material excavated in one pass. This type of control would need to be care- 
fully monitored, which should be part of the contract specifications. 


Unavoidable Vibration Effects. It can be seen in Table V-19 that even with 
mitigation, not all vibration impacts can be eliminated. This is mainly due to 
the fact that the amount of vibration reduction achievable with most mitiga- 
tion measures is limited to at best 5 to 10 dB, which may not in some cases 
bring the levels to below 80 dB. Potential mitigation measures other than 
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Table V-20 - Potential Vibration-Mitigation Locations 
















































































_ . EXTENT OF 
— Civil Station No. VIBRATIONMPACTED SIDE ines TREATMENT 
FROM ‘TO aa nn. Length (ft) 
B 545+00 | 552+50 | Myrtle St X 750 
R 577+00 | 580+00 | Monatiquot Village Condos X 300 
A 583+50 | 585+50 | Commercial St X 200 
: 586+00 | 588+50 | Commercial St, Front St x 250 
T neqoe | ieeaeee Front SvAllen St X 810 
R Commercial St X 
E 617+00 | 619+00 | Thompson Rd X 200 
E | 623+50 | 625+50 | Quincy Ave X 200 
632+70 | 635+70 | Ledge Hill Rd X 300 
640+00 | 642+50 | Commercial St X 250 
647+00 | 658+00 | Commercial St GX, Blossom La X 1100 
Ww 666450 | 680400 Third St, Idlewell, Naragansett X 1350 
E Idlewell, Rose St X 
Y 696+50 | 698+50 | Church Park Condominiums X 200 
M | 702+00 | 704+00 | North Street x 200 
7 712400 | 714+00 | East St X 200 
T 720+50 | 722+50 | East St, Liberty Bell Cir X 200 
H 723+50 | 725+50 | East St X 200 
East St X 
764+00 | 767+50 HroucRie ence) x 350 
769+00 | 773+00 | Wharf St X 400 
788+50 | 790+50 | Commercial St X 200 
8194+50 | 821+50 | Fort Hill St X 200 
824+20 | 829+00 | Fort Hill St X 480 
831+00 | 833+00 | Fort Hill St X 200 
835+00 | 837+00 | Fort Hill St X 200 
‘ 865+00 | 868+00 | Fort Hill St X X 300 
N 8714+50 | 873+50 | West St X 200 
: 880+30  890+00 ene = . 970 
A South St x 
M 
896+00 | 898+00 200 
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Table V-20 - Potential Vibration-Mitigation Locations 


































































































_ EXTENT OF 
— Civil Station No. VIBRATIONAMPACTED SIDE ines TREATMENT 
FROM | TO aa saa Length (ft) 
Eldredge Ct X 
929150 | 937+00 on. z 750 
Eldredge Ct X 

4 | 998400 | 940450 FO cc z 250 
| 944400 | 946+00 | Justice Cushing Way x 200 
: 979420 | 981+20 | Kilby St x 200 
4 | 999+20 | 1001+20 | Weir St X 200 
- 1014400  1023+00 mer G clemi : : 900 

1031+00 | 1033+00 | East St X 200 

1034+80 | 1036+80 | East St X 200 

1041450 | 1043+50 | East St X 200 
c | 1075+25 | 1077+25 | North Main St/King Street X 200 
O 1080+10 | 1093+00 | North Main St/Rocky Lane X 1290 
H | 1140+00 | 1142+00 | Smith PI X 200 
ss 1148+00 | 1150+00 | James Lane x 200 
g | 1157+50 | 1159+50 | Spring St X 200 
E | 1166450 | 1168+50 | Spring St X 200 
T 1171+50 | 1173450 | Lantern Ln X 200 
S 1241+50 | 1248+50 | Country Way X 200 
: 1260+40 | 1262+40 | Gridley Bryant Rd x 200 
T | 1284450 | 1286+50 | Hollet St X 200 
U | 1326+90 | 1330+10 | Lawson Rd x 320 
1421450 | 1426+50 | Wheeler Park Apts X 500 
E | 1453+00 | 1455+00 | Union St X 200 











Note: Ballast mat locations are given without regard to grade crossings or special trackwork. Due to 
maintenance considerations, ballast mats can not be placed within 50 feet of grade crossings. Exact 


ballast mat locations will be determined during final design. 
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ballast mats, although untested on commuter railroads and potentially costly, 
are specialized treatments like rubber rail “boots” and outdoor floating slabs. 
Such options may need to be considered upon determination of any residual 
vibration impacts. 


Ballast Mats as a Potential Vibration Mitigation Measure. The results in 
Table V-20 estimate that vibration mitigation would be required along a total 
corridor length of 16,410 linear feet, or about 3.4 miles, to mitigate most train 
vibration impact. In terms of geographical distribution, 13 percent would be 
in Braintree, 28 percent in Weymouth, 41 percent in Hingham, 9 percent in 
Cohasset and 9 percent in Scituate. It is important to keep in mind that this 
estimate is only a preliminary, worst-case figure and does not take into con- 
sideration any cost-benefit analyses. Clearly, such factors as the number of 
homes protected will influence the cost-benefit analysis. Areas where 
installation of ballast mat are not considered cost-effective would be identified 
and ruled out during final design. 


Vibration mitigation cost estimates can be made based on an installed unit 
cost in the range of $175 per linear track-foot. The worst-case, total cost for 
ballast mat vibration impact mitigation for the at-grade Greenbush Line is es- 
timated to be about $2.9 million. The cost-benefit criterion used to determine 
final ballast mat locations along the corridor sets an upper limit of $11,666 per 
dwelling for each decibel of reduction likely to be achieved. This figure re- 
sults from the cost of the minimum length of ballast mat required to protect a 
single house. This criterion helps assure that appropriate mitigation measures 
will be used where they are most effective. Recommended ballast mat loca- 
tions based on the cost-benefit criteria developed for the Greenbush Corridor 
is presented in Table V-21. The cost-benefit analysis suggests that total bal- 
last length throughout the alignment should be about 10,310 linear feet, result- 
ing in a cost of $1.8 million. 


Measurements of ballast mat performance along the Old Colony Middlebor- 
ough and Plymouth lines have shown that ballast mats are effective at reduc- 
ing vibration at distances relatively close to the track, but are not as effective 
at locations greater than 50 feet from the track. The ground propagation types 
assigned to many locations show that some receivers are located in areas 
where low-frequency vibration propagates very efficiently. Because ballast 
mats will not attenuate vibrations at low frequencies, the ballast mats will not 
reduce impact in these areas. Examples are areas with sandy soil such as 
Hingham, where ballast mats can only reduce vibration by | or 2 dB at most. 
A plot of the ballast mat insertion loss (IL)"that was measured at ballast mats 
along the Old Colony line is presented in Figure V-8. 


'° Insertion Loss represents the reduction in vibration level achieved by “inserting” the ballast 
mat in place of standard track. A positive value is a reduction in vibration and a negative 
value is an increase in vibration. 
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Table V-21 - Cost Effectiveness of Vibration-Mitigation Locations 















































































































































ee Civil Station No. | yiIBRATION-IMPACTED |Length eaee # a Cost 
FROM TO LOCATIONS (ft) Res. pi ‘Effective? 
545400 | 552450 Myrtle St 750 | $131,250] 8 | $4,127 Yes 
Braintree | 577400 | 580+00 |Monatiquot Village Apts 300 $52,500| 12 | $918 Yes 
583+50 | 585+50 |Commercial St 200 $35,000! 2 | $3,510 Yes 
586+00 588+50 |Commercial St, Front St 250 $43,750 1 $7,743 Yes 
591+00 607+50 |Commercial St, Front St 1650 $288,750 | 21 $5,091 Yes 
617+00 | 619+00 | Thompson Rd 200 $35,000| 1 | $7,294 Yes 
623450 | 625+50 | Quincy Ave 200 $35,000 1 | $16,824 No 
632+70 | 635+70 | Ledge Hill Rd, 300 $52,500| 2 | $5,632 Yes 
Weymouth | g40100 | 642450 | Commercial St 250 $43,750| 1 | $9,117 Yes 
647+00 658+00 |Commercial St GX 1100 $192,500) 5 $8,073 Yes 
666+50 | 680+00 | Third St, Idlewell St 1350 | $236,250' 6 | $8,338 Yes 
696+50 | 698+50 le cam 200 $35,000! 4 | $4,916 Yes 
702+00 | 704400 | North Street 200 $35,000 2 | $15,794 No 
712400 | 714+00 | East St 200 $35,000| 1 | $15,910 No 
720+50 | 722450 | East St, Liberty Bell Cir 200 $35,000| 1 | $15,910 No 
723450 | 725+50 | East St 200 $35,000 1 | $16,867 No 
764400 | 767+50 |East St, Drew Ave 350 $61250 2 | $6,222 Yes 
769+00 | 773400 |Whart St 400 $70,000| 2 | $11,557 Yes 
788+50 790+50 |Commercial St 200 $35,000 1 $10,025 Yes 
819450 | 821450 | Fort Hill St 200 $35,000| 1 | $7,281 Yes 
Hingham = g24420 | 829400 | Fort Hill St 480 $84,000| 2 | $84,000 No 
831400 | 833+00 | Fort Hill St 200 $35,000 | 1 | $70,000 No 
835400 | 837+00 | Fort Hill St 200 $35,000 | 1 | $35,000 No 
865+00 | 868+00 |Fort Hill St 300 $52,500| 3 | $17,500 No 
871450 | 873+50 | West St 200 $35,000 | 1 | $70,000 No 
880+30 | 890+00 | South St, North St 970 | $169,750| 21 | $9,553 Yes 
896+00 | 898+00 | South St 200 $35,000 | 1 | $35,000 No 
929450 | 937400 | Eldredge Ct, Green St 750 | $131,250| 10 | $31,500 No 
938+00 | 940+50 |Eldredge Ct,GreenStCt | 250 $43,750 | 2 | $43,750 No 
944400 | 946+00 | Justice Cushing Way 200 $35,000| 1 | $70,000 No 
979+20 | 981420 | Kilby St 200 $35,000| 1 | $6,931 Yes 
999+20 | 1001+20 | Weir St 200 $35,000! 1 | $7,372 Yes 
1014400 | 1023+00 |Hull St, East St, Fischer Rd| 720 | $157,600] 6 | $5,511 Yes 
1031400 | 1033+00 | East St 200 $35,000| 1 | $145,459 No 
1034480 | 1036+80 | East St 200 $35,000| 1 | $97,318 No 
1041450 | 1043450 | East St 200 $35,000 1 | $169,050 No 
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Table V-21 - Cost Effectiveness of Vibration-Mitigation Locations 



























































eo Civil Station No. | vIBRATION-IMPACTED |Length eaee # a Cost 
FROM TO LOCATIONS (ft) Res. Dwell Effective? 
1075+25 | 1077+25 | North Main St/King St 200 $35,000 1 $146,927 No 
1080+10 | 1093+00 | North Main St/Rocky Lane | 1290 $225,750 | 9 $7,526 Yes 
1140+00 | 1142+00 | Smith Pl 200 $35,000 1 $13,382 No 
1148+00 | 1150+00 /James Lane 200 $35,000 | 1 $7,294 Yes 
Cohasset § 4157450 | 1159+50 | Spring St 200 $35,000 | 1 $7,255 Yes 
1166+50 | 1168450 | Spring St 200 $35,000 1 $7,382 Yes 
1171450 | 1173450 /|Lantern Ln 200 $35,000 | 1 $7,427 Yes 
1241450 | 1243450 | Country Way 200 $35,000| 1 | $17,620 No 
1260+40 | 1262+40 | Gridley Bryant Rd 200 $35,000 1 $23,951 No 
sane 1284+50 | 1286+50 | Hollet St 200 $35,000 1 $20,061 No 
1326+90 | 1330+10 |Lawson Rd 320 $56,000 | 2 $18,316 No 
1421450 | 1426+50 | Wheeler Park Apts 500 $87,500 | 6 $9,245 Yes 
1453+00 | 1455400 | Union St 200 $35,000 1 $27,427 No 
Total of Cost-Effective Ballast Mats 12,760 | $2,233,000 




















“assumes a cost of $175 per track foot 


Note: Ballast mat limits at each location are given without regard to grade crossings or special trackwork. Due to 
maintenance considerations, ballast mats can not be placed within 50 feet of grade crossings. Exact ballast mat limits 
at each location will be determined during final design. 
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It should be noted that although ballast mats are the preferred mitigation 
measure for use on the Greenbush line, there exist several other vibration 
mitigation technologies that may perform better than ballast mats although 
their relative effectiveness is not yet proven. It is recommended that state-of- 
the-art technologies be reviewed during final design prior to selection of vi- 
bration mitigation treatments. 


WATERWAYS IMPACTS 
TSM — Commuter Bus 


The TSM-Commuter Bus alternative would utilize existing roadways and 
therefore impacts to waterways would not occur. The three proposed park- 
and-ride lots at Cohasset, Egypt and Greenbush are not located near water- 
ways and would not affect waterways resources. For the two commuter boat 
alternatives, the existing Hingham and Nantasket Piers are located in the 
Weymouth Back River and Weir River outlets to Hingham Bay. Increased 
commuter boat service is not projected to require construction in the river at 
the Hingham Pier beyond that included in the No-Build alternative however, 
impacts to wetlands classified as Land Under Ocean would occur in associa- 
tion with the commuter boat alternative in Nantasket. Dredging of the chan- 
nel would be necessary to allow for the passage of commuter boats through 
the channel at low tide. Construction of this alternative would require review 
by the U.S. Army Corps of Engineers, a Water Quality Certification, and a 
review for coastal zone consistency by the Massachusetts Office of Coastal 
Zone Management (CZM). Impacts of increased commuter boat service 
would be an increase of the number of wakes in these rivers from vessel 
pass-bys and the potential for erosion from wave action along nearby shores. 


The existing alignment of the Greenbush Line crosses numerous streams, 
brooks, and rivers by way of existing bridges and culverts. Rehabilitation 
and modification of many of these structures would be necessary for the 
commuter rail at-grade alternatives. Culvert rehabilitation would consist of 
replacement of existing culverts with a hydrologically equivalent structure. 
Generally, bridge rehabilitation will consist of cleaning, and repair of exist- 
ing abutments and wingwalls, and replacement of existing bridge superstruc- 
tures. The one exception is Monatiquot River Bridge 1.36 in Braintree, which 
is proposed to be replaced with a new, longer span structure. These repairs to 
the bridge structures would not cause permanent impacts to adjacent water- 
ways. In association with bridge rehabilitation, scour protection would be in- 
stalled at each of the major waterway crossings. Installation of scour protec- 
tion is proposed as a mitigation measure to prevent the loss of sediments 
from erosion around the abutments. Scour protection will temporarily impact 
river bottoms (Land Under Water, or LUW) at the following areas; three 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES 























- 
BAY Old Colony Railroad ent 
icc Rehabilitation Project ssume alias at insertion LOSss 

— 

- 





Old Colony Greenbush Line 
Assumed Ballast Mat Insertion Loss 


i} 

i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

710 oe errr Sener henner Sener nnn nt ben nn nn Senne enn ne enn ann n ne Seen nny Sheen Sennen enn ny enn nent Sener et henner Se 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 

i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] 


ee es ee ce heme ee ees eee noe eee ee ee ee ee ee eo 


— 
wn O 


Insertion Loss, dB 


Oo 


“9 


i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
-10 pa ah cc cite aah al es a a am eee ae ce merece eee Dae en aa eae ve re eee ee ee ee eee ee ee ee, Pe a Mae et cena st cr tt Fi: See ee ee oes Biers See ced De ye 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] i} i] i] i} i] i} 
i] i] i} i] i} i] i] i] i] i} i] i] i] 





15 AS 
6 8 1012.5 16 20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 
1/3 Octave Band Center Frequency 





. 
CHAPTER V - ENVIRONMENTAL CONSEQUENCES V-127 








MBTA GREENBUSH LINE CORRIDOR FEIR 


bridges over the Monatiquot River in Braintree (6,031 square feet); Weir 
River in Hingham (1,957 square feet); and Bound Brook in Scituate (560 
square feet). 


Permanent waterway impacts would be involved with the relocation of 
Commercial Street ara proposed reconfiguration of Weymouth Land- 
ing Station, Option A This impact would consist of extension of an ex- 
isting culvert into Smelt Brook and loss of 3,290 square feet of Land Un- 
der Water. Restoration of formerly filled areas downstream of the impact 
area would occur to offset impacts to the river bottom at Smelt Brook. 
This encroachment into Smelt Brook would not result in increased flood 
levels, as it is a tidal waterway. 


Massachusetts General Laws Chapter 91 regulates activities, such as con- 
struction, dredging and filling in tidelands and tidal rivers and streams. 
Bridge reconstruction over tidal streams and extension of the Smelt Book 
culvert would require review under Chapter 91 by the Department of En- 
vironmental Protection. All work within waterways also will require re- 
view by the local Conservation Commissions pursuant to the Massachu- 
setts Wetlands Protection Act, and by the Department of Environmental 
Protection and the U.S. Army Corps of Engineers in accordance with 
Sections 401 and 404 of the U.S. Clean Water Act, respectively. 


As aresult of the abandonment of the railroad, many drainage structures 
along the right-of-way have deteriorated due to lack of maintenance. 
Subsequently, in some areas drainage from runoff and flow of natural 
streams have been displaced onto the right-of-way. There are three areas 
where intermittent streams on the right-of-way will be impacted by the 
rail alternatives. These are located at the Route 3A wetland in Hingham, 
South of Beechwood Street in Cohasset and north of Beaver Dam Road 
in Scituate. Appropriate mitigation for impacts to these waterways will 
be provided as part of the mitigation process. 


All culverts along the right-of-way will be examined for structural integ- 
rity. Those that need to be replaced or rehabilitated will require tempo- 
rary impacts to waterways during construction. 


The following section provides a town by town description of the water- 
way impacts associated with the commuter rail alternative. 


Braintree: Culverts. There are no waterway culverts to be replaced in 
Braintree. 


'' This option is no longer being actively considered for inclusion in the design, in accordance with a statement 
made by the Chairman of the MBTA Board of Directors to the towns of Braintree and Weymouth. The analy- 
sis of this option, however, is included in the FEIR. 
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Braintree: Waterways impacts associated with bridges. In Braintree, 
the right of way crosses the Monatiquot River three times. At each of 
these crossings, scour protection 1s proposed. There are temporary im- 
pacts as a result of this scour protection. At the first crossing, 2,056 
square feet (O.05ac) of LUW 1s impacted and 195 feet of Bank is 1m- 
pacted. The second crossing includes 3,550 square feet (O.08ac) of LUW 
impact and 245 feet of Bank impact. The third and final crossing of the 
Monatiquot includes 425 square feet (O.0lac) of LUW impact and 190 
feet of Bank impact. New bridge abutments and superstructure would be 
constructed at this location, with a wider span than the existing structure. 
Consequently, the proposed abutments will be located farther from the 
waterway than they are currently. In addition to the above listed impacts, 
there are temporary bordering vegetated wetlands (BVW) impacts associ- 
ated with all three of the proposed bridges in Braintree. These impacts are 
discussed in more detail in the Wetlands Impacts section. 


Weymouth: Culverts. The existing culverts along the right-of-way will 
be analyzed during the final design of the rail line. Results of this analy- 
sis will help determine which culverts need to be replaced or removed. In 
general, it is assumed that culverts will be replaced because of their size 
or poor structural integrity. These culverts must be repaired in order to 
tolerate the mass and vibration loads from the commuter trains and to 
comply with current drainage design standards. Replacement culverts 
will be sized to be hydrologically equivalent to the existing structures. 
They will be constructed off site and transported to the project site as 
needed. Culvert replacements will be done in a manner which minimizes 
impacts and disturbance to wetlands. The actual method of replacement 
will vary depending on the amount of flow in the culvert. Temporary 
impacts to wetlands resources will occur due to the rehabilitation of 
headwalls and installation of rip rap scour protection at the culvert ends. 
Installation of riprap is proposed as a mitigation measure to ensure 
against scour at the culvert ends, which would lead to loss of substrate 
and sedimentation within the wetlands system. Riprap splash pads will 
each be approximately 226 square feet in size and headwall replacement 
will require approximately 175 square feet per culvert of temporary dis- 
turbance for installation. Eight (8) culverts have been located under the 
right-of-way in Weymouth, five (5) of which are associated with water- 
ways. 


Hingham: Culverts. Temporary impacts to wetlands resources will oc- 
cur due to the rehabilitation of headwalls and installation of rip rap scour 
protection at the culvert ends. Installation of riprap is proposed as a miti- 
gation measure to ensure against scour at the culvert ends, which would 
lead to loss of substrate and sedimentation within the wetlands system. 
Riprap splash pads will each be approximately 226 square feet in size and 
headwall replacement will require approximately 175 square feet 
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Table V-22 - Named Waterway Crossing Impacts and Mitigation 


Alternative 


2. TSM, Commuter 
Bus 


3. Commuter Boat 
- Hingham 


4. Commuter Boat 
- Hingham and 
Nantasket 


5. Commuter Rail - 
At Grade 
6a, 6b, 6e tunnels 


6a. Commuter Rail, 
Short tunnel 


6b. Commuter Rail, 
Medium Tunnel 


6c. Commuter Rail, 
Long Cut-and- 
Cover Tunnel 


V-130 


Town 


None 


None 


Hull 


Braintree 


Weymouth 


Hingham 


Scituate 


Hingham (in 
addition to 
impacts 
shown for Alt 
5.) 


Hingham (in 
addition to 
impacts 
shown for Alt 
5.) 


Hingham (in 
addition to 
impacts 
shown for Alt 
se) 


Waterway 


Weir River 


Monatiquot 
River 
(three crossings) 


Smelt Brook 


Weir River 


Town Brook 


Bound Brook 


Town Brook 


Town Brook 
Bordering Vege- 
tated Wetland 


Town Brook and 
Home Meadows 
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Impacts 


Nantasket Pier rehabili- 
tation and dredging in 
docking and approach 
areas. Creation of boat 
wake. 


Installation of scour 
protection, bridge 
reconstruction 


Extension of Smelt 
Brook culvert 


Installation of scour 
protection, temporary 
impacts from abutment 
rehabilitation 


Permanent relocation 


Bridge reconstruction 
and channel alterations 


Temporary relocation 


Temporary relocation 


Below Grade West 
Hingham Station con- 
struction 


Temporary relocation 
of Town Brook and 
section of Home Mead- 
OWS 


Type of 
Resource Im- 
pacted 


Harbor Bottom, 
Stream Banks 


6,03 1sf of Land 
Under Water 


630 ft of Bank 
(temporary) 


1,645 sf of Land 
Under Water 


1,957 sf of Land 
Under Water 


160 ft of Bank 
(temporary) 


Sections of cul- 
verted and open 
channel in 
Hingham Square 
area 


1008 sf of Land 
Under Water 


300 ft of Bank 
(temporary) 


3 culverts 


4 culverts 


4,700 sf bordering 
vegetated wetland 


4 culverts 


Mitigation 


Sediment control 
measures;Controlled 
material disposal; 
slower speed for boats, 
resource enhancement 
out-of-kind 


Minimize the extent of 
gabion mattress. Re- 
moval of trash and 
debris from river. Re- 
source enhancement 
out-of-kind 


No Resource lost 


Replication of any lost 
wetlands resources 


Minimize the extent of 
gabion mattress. Re- 
moval of trash and 
debris from river. Re- 
source enhancement 
out-of-kind 


No Resource lost 


Haybale siltation barri- 
ers and similar methods 
during construction; 
rerouting back to origi- 
nal location upon com- 
pletion 


Minimize the extent of 
gabion mattress. Re- 
source enhancement 
out-of-kind. Elimina- 
tion of upstream flood- 
ing condition 

No Resource lost 


Potential use of slurry 
walls during constric- 
tion. Replacement of 
resource upon com- 
pletion of section of 
tunnel. 


Potential use of slurry 
walls during constric- 
tion. Replacement of 
resource upon com- 
pletion of section of 
tunnel. 
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Table V-22 - Named Waterway Crossing Impacts and Mitigation 


Alternative Town 


6d. Commuter Rail, Hingham (in 


Deep-Bore Tunnel addition to 
impacts 
shown for Alt 
a3) 

6. Commuter Rail- Hingham 

Tunnel Alternative 

6c and 6d 


Waterway 


Town Brook and 
Home Meadows 


Impact de- 
scribed under 
Commuter Rail 
Alternative and 
Home Mead- 
Ows 


Impacts 


Permanent relocation of 
Town Brook, temporary 
relocation of a section 
of Home Meadows 


Temporary relocation of 
Home Meadows dis- 
charge culvert 


Type of 
Resource Im- 
pacted 


150 feet of Town 
Brook at South 
Shore Country Club 


150 feet of Town 
Brook at South 
Shore Country 
Club; culverted 
section in Hingham 
Square area 


Mitigation 


Sedimentation barriers 
and erosion control 
during construction; 
permanent 

new culvert. Removal 
of trash and debris 


from brook. 


of temporary disturbance per culvert for installation. Twenty (20) cul- 
verts have been located under the right-of-way in Hingham, nineteen (19) 
of which are associated with waterways. 


Hingham: Waterways impacts associated with bridges. In Hingham, 
where the right of way crosses the Weir River, a bridge is proposed. Re- 
quired scour protection will include temporary impacts to LUW and 
Bank. At the river crossing, 1,957 square feet (0.04 ac) of LUW is 1m- 
pacted and 160 feet of Bank is impacted. In addition to the above listed 
impacts, there are temporary BVW impacts associated with the proposed 
bridge in Hingham. These impacts are discussed in more detail in the 
Wetlands Impacts section. 


Cohasset: Culverts. Temporary impacts to aquatic resources will occur 
due to the rehabilitation of headwalls and installation of rip rap scour pro- 
tection at the culvert ends. Installation of riprap is proposed as a mitiga- 
tion measure to ensure against scour at the culvert ends, which would 
lead to loss of substrate and sedimentation within the wetlands system. 
Riprap splash pads will each be approximately 226 sf in size and head- 
wall replacement will require approximately 175 sf of temporary distur- 
bance per culvert for installation. Eleven (11) culverts have been located 
under the right-of-way in Cohasset, all of which are associated with wa- 


terways. 


Scituate: Culverts. Temporary impacts to waterway resources will oc- 
cur due to the rehabilitation of headwalls and installation of rip rap scour 
protection at the culvert ends. Installation of riprap is proposed as a miti- 
gation measure to ensure against scour at the culvert ends, which would 
lead to loss of substrate and sedimentation within the wetlands system. 
Riprap splash pads will each be approximately 226 square feet in size and 
headwall replacement will require approximately 175 square feet of tem- 
porary disturbance per culvert for installation. There are nineteen (19) 
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culverts located under the right-of-way in Scituate, all of which are asso- 
ciated with waterways. 


Scituate: Waterways impacts associated with bridges. In Scituate, 
where the right of way crosses Bound Brook, the existing bridge is pro- 
posed to be replaced with a large box culvert. Additionally, to avoid cre- 
ating a flooding problem, it 1s necessary to widen the channel at this loca- 
tion. Culvert installation, brook widening, and required scour protection 
will include temporary impacts to LUW and Bank. At the brook crossing, 
1008 square feet (0.02 ac) of LUW is impacted and 300 feet of Bank is 
impacted. The existing banks were constructed and consist of granite 
blocks. The reconstructed banks of the widened brook would be very 
similar to the existing banks and would be expected to provide compara- 
ble wetlands functions and values. In addition to the above listed impacts, 
there are temporary BVW impacts associated with the proposed bridge in 
Scituate. These impacts are discussed in more detail in the Wetlands Im- 
pacts section. 


Tunnel Alternatives: Town Brook in Hingham is culverted under or 
along the right-of-way in four locations. For all commuter rail options, 
these culverts would need to be relocated and reconstructed to provide for 
improved flood control and continued utility of Town Brook as a herring 
run. The flood carrying capacity of the watercourse will be maintained 
during relocation. Where possible, removal of extraneous culverts and 
restoration of the natural channel will take place within Town Brook in 
Hingham. Removal of siltation deposits and trash currently located in 
the Town Brook culverts would occur under all rail alternatives. 


Tunnel alternatives 6c, 6d and 6e would pass under the culverted dis- 
charge to Home Meadows. No permanent impact to the watercourse 
would occur. Tunnel alternative 6d would involve permanent relocation 
of 150 linear feet of Town Brook associated with the construction of the 
tunnel at the South Shore Country Club. 


Mitigation - Waterways Crossings. Dredging activities as well as con- 
struction work to upgrade the Nantasket Pier would be mitigated by stan- 
dard erosion and sedimentation control measures, as well as control 
measures specifying the timing of activities, in order to preserve the wa- 
terway as a fisheries and shellfish habitat. 


Measures mitigating the impacts of construction activities for both the 
Commuter Rail - At Grade alternative and the tunnel alternatives would 
be required and incorporated into the construction documents. Tunnel al- 
ternatives 6c and 6d, cross under a culvert of Home Meadows. Mitiga- 
tion measures during and after construction would be incorporated into 
the tunnel plans. 
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The following measures would be used to minimize impacts during con- 
struction activities and any permanent impacts: all construction activities 
on land would require sedimentation barriers positioned up gradient of 
the waterway to prevent erosion and other materials from entering the 
waterway; and siltation booms would be used within the waterways 
where necessary. Disturbed or exposed soils would be stabilized after 
each work day with straw or other mulch to prevent eroded material from 
washing into the waterway. Such exposed areas would be permanently 
stabilized by the application of seed and loam at the completion of con- 
struction. No work would occur in any anadromous/catadromous fish 
run, during spawning season. 


Bridge rehabilitation would utilize existing abutments to the extent possi- 
ble, in order to minimize disruption of the river bottom and avoid impacts 
to the river banks. The size of the gabion mattresses to be installed for 
scour protection will be minimized. To avoid and minimize long-term 
impacts, soil and vegetation will be reestablished in the gabion mattress 
areas. 


Town Brook would be rerouted back to its original location upon comple- 
tion of the necessary section of the tunnel under the relevant tunnel op- 
tions. 


WETLANDS 


The impacts of the transportation alternatives associated with major wet- 
land resources are shown in Table V-23, “Wetlands Impacts and Mitiga- 
tion.” Note: Site by site descriptions of potential wetland impacts are 
discussed for the commuter rail option only. In the following comparative 
tables, best available information is used. Please refer to Appendix E, 
Sheets 1A-1G for more information about wetlands and waterways. 


Wetlands Impacts. Construction of the park-and-ride lots for the TSM - 
Commuter Bus alternative would not involve permanent wetlands 1m- 
pacts, with the possible exception of the Cohasset park-and-ride lot. De- 
pending on final design, two isolated wetlands, which are classified as 
federal wetlands only, could be impacted. 

Numerous wetlands are crossed by the existing right-of-way within the 
Greenbush commuter rail corridor. Typically in wetland areas, the rail- 
road right-of-way consists of a constructed embankment of granular fill 
material running through the natural wetlands areas. 


Wetland impacts occur in those areas where there are wetland resources 


within or encroaching upon the right-of-way, areas where there 1s a cross- 
ing of a waterway, and in station areas where expansion beyond the exist- 
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ing right-of-way is necessary. In many areas, impacts consist of wetland 
vegetation growing on the former railway gravel embankment. The re- 
introduction of commuter rail service would result in impacts to 4.5 acres 
of state wetlands and 4.75 acres of wetlands which are classified as fed- 
eral resources. 


Alternative locations 
and designs were con- 
sidered for each impact 
area in an effort to re- 
duce encroachment into 
wetland areas. Where 
impacts occur to re- 
sources located on the 
right-of-way, retaining 
walls and alignment 
shifts have been utilized 
to minimize impact ar- 
eas. For station sites 
where impacts are ex- Retaining walls minimize wetland fill. 
pected, alternate locations 

and designs have been 

scrutinized. Further minimization measures, such as the use of retaining 
walls and narrower embankments, will be incorporated during final de- 
sign. The following section provides a site by site description of the wet- 
land impact areas identified for the commuter rail at-grade alternative. 
To facilitate discussion, wetland sites are grouped by town and are listed 
from north to south along the rail line. Where federal and state delinea- 
tions are different at a given location, two impact areas are given. 





Braintree 


» There are no permanent wetland resource impacts in Braintree. No 
culverts will be impacted. Scour protection at the three Monatiquot 
River bridge crossings will temporarily impact a combined total of 
4,273 square feet (1,615 square feet, 2,233 square feet and 425 
square feet, respectively) (0.1 ac) of wetland. Impacted areas will be 
restored in kind at each site. 


Weymouth 


» Ledge Hill Road Wetland Resource - Areas of the Greenbush right-of- 
way have been in disuse for many years. As a result, trackside drain- 
age systems have not been properly maintained and in many cases 
have completely deteriorated. In some cases drainage ways have be- 
come blocked and runoff has rerouted onto the right-of-way. The 
Massachusetts Wetlands Protection Act defines these areas as wet- 
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lands where an inlet or an outlet is present or where an area holds 
greater than 1/4 acre-foot in volume. Otherwise they are regulated as 
federal wetlands only. Such an isolated area, regulated as a Fed- 
eral/Non-state resource only, exists on the right-of-way near Ledge 
Hill Road. 


Proposed work to restore the right-of-way would result in 12,815 
square feet (0.29 ac) of alteration of resources at Ledge Hill Road. 
Fill would occur to reconstruct the embankment and to restore the 
drainage ditches to working order. The reconstructed ditches would 
then be seeded with wetland vegetation and, where feasible, would be 
constructed with check dams to provide retention time and thus in- 
crease water quality improvement and groundwater recharge func- 
tions. As this man-made wetland lies directly on the track bed, it 
cannot be avoided while rehabilitating the existing alignment. 


» Idlewell Street Wetland Resource - Proposed work to restore the 
right-of-way would result in 7,856 square feet (0.18 ac) of alteration 
of resources at Idlewell Blvd. As described above, this degraded 
drainage ditch resource is classified as Federal/Non-state jurisdic- 
tional wetland. Wetlands fill would be necessary to reconstruct the 
embankment and to restore the drainage ditches to working order. As 
this man-made wetland lies directly on the track bed, it cannot be 
avoided while rehabilitating the existing alignment. 


» Unicorn Avenue Wetland Resource - Proposed work to restore the 
right-of-way would result in 14,238 square feet (0.33 ac) of alteration 
of a degraded drainage ditch resource at Unicorn Avenue. Wetlands 
fill would be necessary to reconstruct the embankment and restore the 
drainage ditches to working order. Ditches on either side of the track 
bed would be seeded with wetland vegetation and, where feasible, 
would be reconstructed with check dams to provide water retention 
time, thus increasing water quality improvement and groundwater re- 
charge functions. Similar to Idlewell Street resource, this area is de- 
fined as a Federal Non-state resource due to the isolated nature and 
small volume. As this man-made resource lies directly on the rail 
bed, it can not be avoided while rehabilitating the existing alignment. 


Hingham 


» Fresh River — 209 square feet (0.005 ac) of impacts to state jurisdic- 
tional wetlands. A branch of the Fresh River runs through Bear 
Swamp bordering the right-of-way between the eastern crossing of 
Fort Hill Street and New Bridge. Replication for the lost wetland re- 
source would be provided within the Town Brook watershed. 
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Bear Swamp — 403 square feet (0.009 ac) of impacts to state jurisdic- 
tional wetlands and 254 square feet (O.006ac) of impact to federal ju- 
risdictional wetlands. Replication for the lost wetland resource would 
be provided within the Town Brook watershed. 


Town Brook — 683 square feet (0.02 ac) of wetland impact to resource 
areas that parallel the track through Hingham Square. The channel is 
culverted under the tracks several times and is 1n close proximity to 
the railbed near the South Shore Country Club. Mitigation for im- 
pacts to Town Brook will be coordinated with the town’s design ef- 
forts to reduce flooding in the watershed, which will include restora- 
tion of wetlands in the Hingham Wye area east of West Street. 


West Hingham Station Drainage Ditch - West Hingham Station is 
proposed in an area including wetlands associated with Town Brook. 
The original station design required 4,700 square feet (0.11 ac) of im- 
pacts to wetlands. These impacts consisted of a drainage ditch on the 
west side of the station and a tributary to Town Brook on the east 
side. Because of the hydraulic connection to Town Brook, the park- 
ing lot layout was reconfigured to avoid the tributary resource. How- 
ever, station construction would adversely impact 1,211 square feet 
(0.03 ac) of the drainage ditch wetland. This wetland is defined as a 
state/non-federal jurisdictional resource due to the man-made nature 
(resources that are characterized as man-made wetlands through up- 
land areas are excluded from federal jurisdiction). Replication for 
the lost wetland resource would be provided within the Town Brook 
watershed. (Construction of the below-grade West Hingham station, 
proposed with tunnel alternative 6c, would result in 4,700 square feet 
(0.11 ac) of wetlands impacts at both the tributary wetland and the 
drainage ditch wetland described above. Replication for the lost wet- 
land resources would be provided within the Town Brook watershed). 


Weir River Bridge — At the Weir River crossing, a bridge is proposed. 
Scour protection will result in 488 square feet (0.01 ac) of temporary 
impacts to BVW. 


Eldridge Court - Under proposals for roadway safety upgrades to ob- 
tain a horn-blowing waiver, Eldridge Court would be relocated to run 
parallel to the tracks, connecting to Water Street on the south side of 
the right-of-way. This would eliminate the Eldridge Court grade 
crossing and would require fill of 6,000 square feet (0.14 ac) of tidal 
emergent wetlands at Home Meadows. Additional temporary impacts 
to 989 square feet (0.02 ac) of state jurisdictional and 1,076 square 
feet (0.02 ac) of federally jurisdictional wetland would occur due to 
retaining wall construction. A vegetated reinforced slope is proposed 
as a minimization measure to reduce permanent wetlands impacts 
from embankment reconstruction. Mitigation for these impacts may 
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include improvements to the culvert pipe connecting Home Meadows 
to Hingham Harbor to eliminate the tidal restriction that presently ex- 
ists at this location to the extent possible without increasing flood 
levels in Home Meadows. The wetland to be impacted is vegetated 
almost exclusively by common reed grass (Phragmites australis). 


Chief Justice Cushing Highway Wetland Resource- This resource 1s 
located directly on the track bed. In contrast to the right-of-way wet- 
lands listed above, this resource is hydrologically connected to natural 
wetland systems. Therefore it is classified as both a federal and state 
jurisdictional resource. Impacts would occur due to rehabilitation of 
the track bed. Drainage ditches would be reconstructed on either side 
of the right-of-way to direct drainage away from the operating com- 
muter rail. Rehabilitation of the right-of-way would impact 16,058 
square feet (0.37 ac) of this resource. Mitigation for the impacted 
functions of this resource would be provided within the town of 
Hingham. 


Vv 


Nantasket Junction Station Site and Kilby Street Swamps — At Nan- 
tasket Junction station, a wetland resource on the Hingham Lumber 
site is marginally impacted (1,800 square feet (0.04 ac)) by the con- 
struction of the parking lot and access road to Kilby Street (2,500 
square feet (0.06 ac). Retaining walls or reinforced slopes will be 
built to minimize fill required in wetlands resources. The MBTA will 
deed at no cost to the Town of Hingham Conservation Commission 
excess property, acquired as part of the Nantasket Junction (Hingham 
Lumber) site, and consisting largely of this wetland area as partial 
mitigation for this impact. Additional mitigation would be provided in 
kind at the West Hingham Wye site. In the event that the Nantasket 
Junction parking expansion along the west side of Kilby Street south 
of the railroad is constructed, the MBTA will, to the extent reasona- 
bly available, considering cost as well as feasibility of land acquisi- 
tion, acquire and deed to the Town of Hingham Conservation 
Commission at no cost, land bounded by Kilby Street, Route 3A, 
existing conservation land, and the railroad, except for the area to be 
used for parking. 


Vv 


Hull Street — 2,085 square feet (0.05 ac) of impact to a trackside State 
Non-federal wetland near Hull Street. 


wv 


Cohasset 


» Cohasset Station/Great Swamp -The development of Cohasset Sta- 
tion would involve impacts to wetland resources adjacent to the right- 
of-way. In this location, wetlands exist on both sides of the railway 
embankment. Based on the preliminary station design plans, con- 
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» 4 


Vv 


» 4 


Vv 


struction of the parking facility would impact 373 square feet (0.01 
ac) of an isolated, palustrine emergent wetland. This isolated re- 
source is Classified as a federal/non-state wetland due to its small vol- 
ume. Resources located between the right-of-way and North Main 
Street as well as a second isolated wetland on-site have been avoided 
through reconfiguration of the station site. In addition, impacts of 
1,057 square feet (0.02 ac) to a track side resource associated with 
Great Swamp would occur due to construction of a passenger plat- 
form. Compensatory mitigation for the proposed impacts would be 
provided within the town of Cohasset in the form of wetlands replica- 
tion and/or restoration. 


Great Swamp- 653 square feet (0.01 ac) of Federal Non-state wetland 
resource will be impacted as well as 2,395 square feet (0.05 ac) of 
State jurisdictional wetlands. 


Sanctuary Pond Resource- A 6,013 square feet (0.14 ac) State juris- 
dictional resource that has encroached over time onto the railway em- 
bankment must be filled. 


James Brook Wetlands - Three passing sidings are proposed on the 
Greenbush line. These areas of double track are necessary to allow 
northbound and southbound trains to pass one another. In order to al- 
low for this move during morning and evening hours, the sidings 
must be provided at strategically placed locations determined on the 
basis of the proposed commuter rail schedule. One such passing sid- 
ing 1s proposed in Cohasset and would require impacts to 4,087 
square feet (0.09 ac) of bordering vegetated shrub wetland and 4,272 
square feet (0.1 ac) of federally jurisdictional wetlands associated 
with James Brook. This resource impact could not be avoided by re- 
locating the passing siding due to the inflexible operating require- 
ments in passing siding locations. Additionally, wetland resource ar- 
eas are adjacent to the railroad right-of-way for a significant distance 
throughout Cohasset, there is no nearby section of the right-of-way 
where a passing siding could be located without creating similar or 
greater impacts. Replication for lost wetland resources will be pro- 
vided within Cohasset. 


Sohier Street Widening - James Brook Resource- Under proposals for 
roadway upgrades in efforts to obtain a horn-blowing waiver, a me- 
dian barrier would be installed at the Sohier Street grade crossing. 
This would necessitate widening of the roadway into wetlands and 
would result in 835 square feet (0.02 ac) of fill in wetlands. One wet- 
land consists of a vegetated drainage ditch; the other 1s a vegetated 
wetland associated with James Brook. This wetland impact has been 
minimized to the greatest extent practicable through the use of retain- 
ing walls or reinforced slopes to minimize embankment fill. Avoid 
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ance of this resource is not possible while meeting the criteria for a 
horn-blowing waiver. Replication for lost wetland resources will be 
provided within Cohasset. 


» James Brook- East — James Brook borders the right of way through 
most of Cohasset Village as well as areas to the west of the village. 
Anticipated impacts include 4,376 square feet (0.1 ac) to federally ju- 
risdictional and 8,936 square feet (0.21 ac) to state jurisdictional wet- 
lands. Mitigation for these impacts will be provided within the Town 
of Cohasset. 


» Beechwood Street - Proposed work to restore the right-of-way would 
require relocation of approximately 534 linear feet of the intermittent 
stream (now flowing within the area of the former track bed) to its 
natural channel and 46,191 square feet (1.06 ac) of impacts to border- 
ing vegetated wetland resources located on the track bed (federal im- 
pacts total 35,115 square feet (0.8 ac)). Note that the impacted area 
includes the former track side ditch, as well as the stream bed portion 
of the right-of-way, which has little wetland vegetation. Some wet- 
lands fill would be necessary in order to reconstruct the embankment, 
however much of the wetland area would be temporarily altered in 
order to regrade and restore the drainage ditches to working order. 
The reconstructed ditches would then be seeded with wetland vegeta- 
tion, reestablishing wetlands in a portion of the altered area. As this 
resource lies directly on the trackbed, it 1s not practicable to avoid this 
impact during rehabilitation. This wetland impact has been minimized 
to the greatest extent practicable through the use of retaining walls or 
reinforced slopes to minimize embankment fill. Walls are proposed 
in order to further reduce potential impact to an adjacent vernal pool. 
Mitigation for wetland fill will be provided within the town of Cohas- 
set. 


» Beechwood Street widening -The western portion of Beechwood 
Street 1s associated with jurisdictional wetland areas and due to the 
proposed Beechwood Street widening, some unavoidable wetland 
impacts would occur. These impacts (714 square feet) are included in 
the above Beechwood Street category. Mitigation for these impacts 
will be provided within the Town of Cohasset. 


Scituate 


» Lincoln Lane Resources - Proposed work to restore the right-of-way 
includes grading activities, installation of subballast, ballast, rail and 
ties, and installation of signalization equipment. These activities 
would require 3,120 square feet (0.07 ac) of fill into bordering vege- 
tated resources on the west side of the right-of-way in North Scituate. 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES V-139 


V-140 


MBTA GREENBUSH LINE CORRIDOR FEIR 


Due to the encroachment of wetland vegetation onto the former em- 
bankment on both sides of the right-of-way, these wetlands cannot be 
avoided while utilizing the existing right-of-way. Retaining walls or 
reinforced slopes will be constructed in order to minimize wetland 
encroachment. 


North Scituate Station - Station and platform construction would 
cause unavoidable impacts to 2,617 square feet (0.06 ac) of palustrine 
scrub-shrub wetlands at the North Scituate station site. Avoidance of 
impacts associated with the station construction is not feasible. The 
layout of North Scituate Station utilizes the existing developed areas 
to the greatest extent practicable, which minimizes filling of wet- 
lands. The primary impact in this area is due to the construction of a 
passenger platform. The platform cannot be shifted south to avoid 
impacts to wetlands due to the presence of the Country Road grade 
crossing. The platform can not be relocated on the east side of the 
right-of-way because it would be located on the inside of a sharp 
curve. The superelevation and curvature of the track at this site 
would result in an excessive gap between the train and a passenger 
platform located on the inside of the curve. Therefore, for operational 
and safety considerations, the platform must be constructed on the 
west side of the right-of-way. 


Gannett Road Wetlands- include 297 square feet (0.007 ac) of state 
jurisdictional wetland impacts and 72 square feet (0.002 ac) of feder- 


ally jurisdictional wetland impacts due to the widening of Country 
Way. 


Right-of-way at Department of Public Works (DPW) Yard — includes 
7,461 square feet (0.17 ac) of state wetland impacts and 6,802 square 
feet (0.16 ac) of federally jurisdictional wetland impacts. Due to the 
encroachment of wetland vegetation onto the former embankment on 
the right-of-way, this wetland can not be avoided while utilizing the 
existing right-of-way. 


Tributary to Mushquashcut Brook - Rehabilitation of the right-of-way 
would result in 6,884 square feet (0.16 ac) of fill to adjacent wetlands. 
The alignment was originally proposed to be shifted 10 feet to the 
east in order to avoid conflict with utilities. The impact has been 
minimized by realigning the track bed to avoid wetlands where possi- 
ble. Due to encroachment of wetland vegetation onto the right-of- 
way, this impact can not be completely avoided while rehabilitating 
the existing alignment. Mitigation for impacted wetland resources 
will be provided within the town of Scituate. 


Hollet Street - Hollet Street connects Gannett Road with Country 
Way. To the south of the grade crossing 1s a residential neighbor- 
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hood. Wetlands associated with Mushquashcut Brook are located on 
either side of the street north of the grade crossing. Under proposals 
for roadway upgrades to obtain a horn-blowing waiver, Hollet Street 
would be widened to accommodate a median barrier. This would re- 
sult in fill to 326 square feet (0.007 ac) of wetlands associated with a 
tributary to Musquashcut Brook adjacent to the Hollet Street grade 
crossing. The wetland resources located at the grade crossing are 
characterized as tidal emergent and scrub-shrub bordering vegetated 
wetlands. Elimination of this grade crossing, or creation of a one-way 
pair to avoid wetland impacts is not feasible due to the usefulness of 
this road as an emergency vehicle route. A retaining wall would be 
constructed at the edge of pavement to minimize impacts to adjacent 
wetlands. Mitigation for impacts to wetlands will be provided within 
the town of Scituate. 


» Lawson Terrace - Lawson Terrace intersects Captain Pierce Road in 
the Egypt section of Scituate. On the southwest quadrant of the inter- 
section, a narrow disturbed wetland resource is present between the 
road and the right-of-way. This resource 1s classified as a palustrine 
scrub-shrub wetland. Trash and debris are present within the wetland. 
The roadway must be widened for construction of a median island to 
accommodate the turning radius of large trucks (trucks are an impor- 
tant consideration at this intersection due to the proximity of a De- 
partment of Public Works storage yard). In association with the 
roadway widening, a culvert extension is necessary. This would re- 
sult in 362 square feet (0.01 ac) of fill into a narrow scrub shrub wet- 
land resource adjacent to the roadway. A retaining wall would be 
constructed at the edge of pavement to minimize impacts to adjacent 
wetlands. Along the track at Lawson, 2,553 square feet (0.06 ac) of 
wetland will be impacted. 


» Satuit Brook - Rehabilitation of the right-of-way would include grad- 
ing activities, and installation of new ballast, ties and rail. This would 
result in 9,430 square feet (0.22 ac) of impacts to state jurisdictional 
wetlands and 2,846 square feet (0.07 ac) of federally jurisdictional 
wetlands. The alignment was originally proposed to be shifted 10 
feet to the east in order to avoid conflict with utilities. The impact 
has been minimized by realigning the track bed to avoid wetlands 
where possible. Due to encroachment of wetland vegetation onto the 
right-of-way, this impact can not be completely avoided while reha- 
bilitating the existing alignment. Retaining walls would be con- 
structed where feasible to minimize fill into adjacent wetlands. 


» Beaver Dam Road - Rehabilitation of the right-of-way would result in 
11,869 square feet (0.27 ac) of state impacts and 10,082 square feet 
(O.23 ac) federal impacts to adjacent wetlands near the Beaver Dam 
Road grade crossing. Beaver Dam Road wetlands were located fur- 
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ther from the right-of-way while the railroad was active but since 
abandonment of the line, drainage malfunctions have ensued resulting 
in wetland encroachment onto the former track bed. In addition to 
these impacts, 943 square feet (0.02 ac) of fill is required for the 
roadway widening to accommodate a median barrier is proposed. 
Avoidance of this impact, while meeting the horn blowing waiver 
safety requirements is not feasible. Alternative grade crossing treat- 
ments, such as creating one way pairs or dead ending the street are 
not feasible due to the high traffic volumes of the roadway. Retaining 
walls or reinforced slopes will be built to minimize fill required in 
wetlands. Mitigation for impacts to wetlands will be provided within 
the town of Scituate. 


Area South of Beaver Dam Road — includes 10,759 square feet (0.25 
ac) of impacts to state jurisdictional wetlands. Due to the encroach- 
ment of wetland vegetation onto the former embankment on the right- 
of-way, this wetland cannot be avoided while utilizing the existing 
right-of-way. 


Bound Brook - Impacts to wetlands resources would occur in associa- 
tion with the replacement of the Bound Brook bridge in Scituate. 
These measures would be necessary to avoid recreating a flooding 
problem, which appears to have existed in the past. Replacement of 
the bridge superstructure on the existing abutments would create a 
condition in which the peak discharge during the 100-year flood event 
is blocked by the new superstructure. This constricted condition 
would cause an unacceptable increase in upstream flood elevations. 
The proposed channel widening would alleviate this condition, result- 
ing in no change in flood elevations. The required resource impacts 
would involve channel banks, as discussed in the Waterways Impacts 
section, and 888 square feet (0.02 ac) of temporary wetland resource 
due to scour protection at the site. 


First Parish Road Resources - Rehabilitation of the right-of-way 
would result in 6,653 square feet (0.15 ac) of impacts to state jurisdic- 
tional wetland and 7,428 square feet (0.17 ac) of fill to federally ju- 
risdictional wetlands south of the First Parish Road grade crossing. 
The alignment was originally proposed to be shifted 10 feet to the 
east in order to avoid conflict with existing and proposed utilities. 
The impact has since been minimized by realigning the track bed to 
avoid wetlands where possible. Due to encroachment of wetland 
vegetation onto the right-of-way, this impact can not be completely 
avoided while rehabilitating the existing alignment. Mitigation for 
impacts to wetlands will be provided within the town of Scituate. 


Layover Facility: Option A, Greenbush Terminal South of Driftway — 
Option A includes the filling of 55,556 square feet (1.28 ac) of wet- 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES 


MBTA GREENBUSH LINE CORRIDOR FEIR 


lands. Under Greenbush Terminal Option A, some of the mitigation 
for these impacts would be mitigated by creation of wetlands on-site 
and elsewhere in Scituate. 


» Layover Facility: Option C, Greenbush Terminal North of the Drift- 
way — Option B includes no permanent wetland impacts. Under Op- 
tion B, the site south of the Driftway would be used for wetland miti- 
gation to offset other impacts in Scituate. Through agreements with 
the current owner, or by action after acquiring the property, the 
MBTA will ensure compliance with the existing enforcement order 
on the “Rousseau” property located along the railroad south of New 
Driftway. This compliance will likely require replacement of re- 
source areas altered by the current or previous owner. 


Mitigation — Wetlands. Avoidance of impacts to wetlands resources 
have been made to as great an extent as possible through the study of al- 
ternative facilities. Alternative locations for all facilities where perma- 
nent impacts would occur have been investigated and the proposed loca- 
tion chosen to avoid or minimize potential impacts. 


Measures mitigating the impacts to wetlands resulting from construction 
activities would be incorporated into the construction contract specifica- 
tions for each site of major construction activity. Control measures 
would include: use of hay bale and/or geotextile silt fence siltation barri- 
ers to prevent erosion and other materials from entering the wetlands, 
daily stabilization of exposed soils, control of on site pollutants, control 
of site access to ensure the protection of adjacent waterways and wet- 
lands, as well as the provision of an on-site independent observer to en- 
sure compliance with applicable wetlands permit conditions. 

Where permanent wetland impacts cannot be avoided, compensatory 
mitigation for the impacts in the form of wetlands restoration or replica- 
tion will take place. These mitigation measures would be designed to re- 
store the functions and values of the impacted resource. In compliance 
with Section 404 of the U.S. Clean Water Act, the US Army Corps of 
Engineers will be consulted in designing all mitigating measures. In ad- 
dition, in every town where the selected alternative has an impact on wet- 
lands, the applicable conservation commission will be informed through 
the Notice of Intent process and will be consulted in designing all miti- 
gating measures in compliance with the Massachusetts Wetlands Protec- 
tion Act. Preliminary discussion of potential mitigation measures with 
representatives of each Conservation Commission has taken place 
through a Wetlands Working Group. This group meets approximately 
once per month to discuss wetland issues related to the Greenbush project 
and to develop a comprehensive mitigation plan to satisfy state wetlands 
regulations. 
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All state wetland impacts in Braintree, Weymouth, Hingham, Cohasset 
and Scituate incurred by the construction and operation of the MBTA Old 
Colony Railroad Rehabilitation project, Greenbush Line, will be compen- 
sated for at a 2:1 ratio (wetland mitigation area: wetland impact area). 


Mitigation efforts would occur in a manner to minimize impacts to sur- 
rounding wetland systems and restore or replicate wetlands where un- 
avoidable impacts will occur. Preliminary mitigation measures for these 
alternatives are presented in Table V-23, “Wetland Impacts and Mitiga- 
tion.” 


WATER QUALITY IMPACTS 


Impacts on waterways are a function of changes in three areas: changes in 
water quality, changes in hydrologic characteristics, and changes in land- 

form. Most transportation alternatives impact water quality. In addition, 

under commuter rail alternatives, permanent water quality impacts would 
occur within two waterways. 


Commuter bus and commuter boat alternatives are not projected to 1m- 
pact water supply resources. The activity area of these alternatives are 
not near the contribution area of any water supply resources. 


The three important water quality issues that pertain to the Greenbush 
commuter rail alternatives are the effects of: 1) runoff of pollutants from 
stations and parking lots, 2) railbed contaminants, and 3) use of herbi- 
cides along the right-of-way for vegetation control during operation. 


Station Sites and Parking Lot Runoff. Storm water runoff contamina- 
tion from the TSM-commuter bus park-and-ride lots, the commuter boat 
terminal parking lots, or from the commuter rail stations and parking lots 
would be confined to the following sources: motor oils and lubricants, 
diesel fuel from buses, litter, sand, and de-icing salts. Best management 
practices will be implemented at each parking lot or station site to comply 
with Massachusetts Stormwater Policy and to minimize runoff of pollut- 
ants into wetlands, waterways, or well fields. In addition, NPDES storm 
water pollution prevention plans shall be incorporated into the construc- 
tion contract specifications for each site of major construction. 


Railbed Pollutants. Railbed pollutants that have the potential to affect 
water quality include diesel fuel, lubrication oils, rust prohibitant, anti- 
freeze, window washing fluid, and particulates of carbon, metals and 
brake linings. These pollutants would be deposited in low concentrations 
in the railbed, leaving nonvolatile portions trapped in the railbed ballast. 
These trapped, low concentrations of railbed pollutants will not migrate 
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to nearby wetlands or waterways or into groundwater in significant quan- 
tities because the railbed drainage systems are designed to avoid subject- 
ing the railbed to regular, heavy runoff or floodwaters. 


The existing Greenbush right-of-way passes through or near water supply 
protection zones or groundwater supplies in Cohasset and Scituate. Be- 
cause of the mitigation measures described above, the impacts to surface 
and groundwater quality as a result of the rail service are considered to be 


insignificant. 


Table V-23 - Wetland Impacts and Mitigation 


Alternative Town 

2. TSM — Com- Cohasset 

muter Bus 
None 

3. Commuter Boat 

— Hingham 
Hull 

4. Commuter Boat 

- Hingham- 

Nantasket 

5. Commuter Rail 

- At grade Braintree 

Weymouth 
Hingham 


Wetland 


Isolated Palustrine Emergent 


Weir River estuary 


Monatiquot River Bridge 
wetlands 


Ledge Hill Road Resource 


Idlewell Street Resource 


Unicorn Avenue Resource 


Wetland vegetation growing 
on the embankment 

-Fresh River 

-Bear Swamp 

-Town Brook 


Drainage Ditch wetland at 
West Hingham 


Weir River Bridge Wetlands 


Impacts 


Construction of Park-and-Ride 
lot 


Nantasket Pier rehabilitation 
and dredging of docking and 
approach area 


Bridge Construction: Temp. 
BVW impacts due to scour 
protection 


Loss of resource located on the 
trackbed 


Loss of resource located on the 
trackbed 


Loss of resource located on the 
trackbed 


(5) Culvert replacements 


Loss of resource located on the 
embankment 


West Hingham Station Con- 
struction 


Bridge Construction: Temp. 
BVW impacts due to scour 
rotection 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES 


Area of resource im- 
pacted 


4,886 sf palustrine 
emergent wetland (fed- 
eral only) 


Land Under Ocean 


4,273sf BVW 


12,815 sf palustrine 
emergent wetland (fed- 
eral only) 


7,856 sf palustrine 
emergent wetland (fed- 
eral only) 


14,238 sf palustrine 
emergent wetland (fed- 
eral only) 


1,300 sf permanent 
impacts 

875 sf temporary im- 
pacts 


-209 sf (state only) 
-403 sf (state) —254 sf 
(fed) 

-683 sf (state & fed) 
wetlands 


1,211 sf of drainage 
ditch wetland (state 
only) 


488 sf of temp BVW 
impacts 


Mitigation 


Compensatory flood 
storage area with wet- 
lands vegetation 


Creation of additional 
shellfish habitat 


Cessation of work dur- 
ing smelt spawning sea- 
son 


Restoration of temporary 
impact areas 


Mitigation within Wey- 
mouth 


Mitigation within Wey- 
mouth 


Mitigation within Wey- 
mouth 


Restoration of temporary 
impact areas, Mitigation 
within Weymouth 


Mitigation within the 
Town of Hingham 


Out-of-kind mitigation 
within the Town Brook 
Watershed area 


Restoration of temporary 
impacts 
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Table V-23 - Wetland Impacts and Mitigation 


Alternative 


Town 


Cohasset 


Wetland 


Tidal emergent wetlands at 
Eldridge Court 


ROW wetland near Rte 3A 
(Chief Justice Cushing 
Highway) 


Kilby St/ Hingham Lumber 


Hull Street wetlands 


Various 


Palustrine Emergent wetlands 


James Brook wetlands 


Great Swamp 


Sanctuary Pond wetlands 


James Brook wetlands 


James Brook East wetlands 


Beechwood Street wetlands 


Impacts 


Relocation of Eldridge Court 


Loss of wetland located on the 
trackbed 


Nantasket Junction Station 


construction 


Loss of wetland vegetation 
encroaching onto embankment 
due to maintenance road con- 
struction 


(19) Culvert replacements 


Cohasset Station construction 


Construction of a 6,000 foot 
passing siding 


Cohasset Station construction 


Fill of wetland encroaching unto 


railway embankment 


Sohier Street roadway widening 


Right-of-way wetland removal 


Right-of-way wetland removal 


Area of resource im- 
pacted 


6,000 sf (state & fed) 
989 sf (state) 1,076 
(fed) of temporary 
impacts 


16,058 sf of BVD 


4,300 sf of wetland 
(state & fed) 


2,085 sf of BV W (state 
only) 


4,294 sf of permanent 
impacts 
3,325 sf of temporary 
impacts 


373 palustrine emergent 
resources (federal only) 
(parking area) 


1,057 sf (state & fed) 
(platform area) 


4,087 sf of BV W (state) 
4,272 sf (federal) 


653 palustrine emergent 
resources (federal only) 


2,395 sf (state) 


6,013 sf of BV W (state) 


835 sf of BVW 


8,396 sf (state) 
4,376 sf (federal) 


46,191 sf of BVW 
(state) 


35,115 sf (federal) 
534 linear feet of bank 
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Mitigation 


Tidal restriction removal 
within the Home Mead- 
Ows watershed 


Wetland restoration 
and/or replication at 
Hingham Wye 


Wetland restoration 
and/or replication at 
Hingham Wye 


Wetland restoration 
and/or replication at 
Hingham Wye 


Restoration of temporary 
impact areas, Mitigation 
within Hingham 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 


Compensatory mitiga- 
tion for impacted re- 
source by restoration 
and/or replication areas 
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Table V-23 - Wetland Impacts and Mitigation 


Alternative Town 


Commuter rail at Scituate 


grade 


Wetland 


Various 


Lincoln Lane Resources 


North Scituate Station 


Gannett Road Wetlands 


ROW at DPW Yard 


Mushquashcut Brook tribu- 
tary wetlands 


Hollet Street 


Lawson Terrace wetlands 


Satuit Brook 


Beaver Dam Road wetlands 


Beaver Dam Road wetlands 


South of Beaver Dam Road 


Bound Brook Bridge Wet- 
lands 


Impacts 


(11) Culvert replacements 


Fill of wetland located on rail- 
way embankment 


Fill of wetland located on rail- 
way embankment 


Widening of Country Way 


Fill of wetland located on rail- 
way embankment 


Roadway upgrades 


Roadway upgrades to Hollet 
Street 


Road widening of Lawson Ter- 
race and culvert extension 


Fill of wetland encroaching unto 
railway embankment 


Fill of wetland encroaching unto 
railway embankment 


Road widening of Beaver Dam 
Road 


Fill of wetland encroaching unto 
railway embankment 


Bridge Construction: Temp. 
BVW impacts due to scour 
protection 
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Area of resource im- 
pacted 


Bordering Vegetated 
Wetland: 

2,486 sf of permanent 
impacts 

1,925 sf of temporary 
impacts 


3,120 sf 


2,617 sf 


297 sf BVW (state) 
72 sf (federal) 


7,461 sf (state) 
6,082 sf (federal) 


ROW rehabilitation 
6,884 sf (state & fed- 
eral) 


326 sf of state & fed- 
eral wetlands 


362 sf of state & fed- 
eral wetlands 


2,553 sf at Lawson 
trackside 


9,430 sf of BV W (state) 
2,846 sf (federal) 


11,869 sf of BVW 
(state) 


10,082 sf (federal) 


943 sf of BVW 


10,759 sf BV W (state 
only) 


888 sf of temp BVW 


Mitigation 


Compensatory mitiga- 
tion for impacted re- 
source. Restoration of 
temporary impact areas. 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Compensatory mitiga- 
tion for impacted re- 
source by replication 
areas 


Restoration of temporary 
impacts 
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Table V-23 - Wetland Impacts and Mitigation 


Alternative Town Wetland Impacts pace gf resource im- Mitigation 
First Parish Road wetlands Fill of wetland encroaching unto 6,653 sf of BV W (state) | Compensatory mitiga- 
railway embankment 7,428 sf (federal) tion for impacted re- 
source by replication 
areas 
Layover wetland Construction of Layover Facil- 55,556 sf (state & Compensatory mitiga- 
ity Option A federal) tion for impacted re- 
(south of driftway) source by replication 
areas 
Scituate various (19) Culvert replacements Bordering Vegetated Compensatory mitiga- 
Wetland: tion for impacted re- 
4,295 sf of permanent source by replication 
impacts areas 
3,325 sf of temporary 
impacts 


Herbicide Applications. It would be necessary to spray herbicides along 
the Greenbush right-of-way as part of ordinary railroad maintenance op- 
erations. The use of herbicides is regulated by the Massachusetts Rights- 
of-way Management Regulations (333 CMR 11.00). Under these regula- 
tions restrictions to herbicide application are enforced with respect to 
strictly defined “sensitive areas.” These regulations require the prepara- 
tion of 1) an overall vegetative management plan, and 2) a yearly opera- 
tional plan for herbicide application, both of which have to be approved 
by the Massachusetts Department of Food and Agriculture. Vegetation 
would be manually controlled in restricted areas. Herbicide applications 
would be restricted to the following areas: 


» Outside of primary recharge areas for public drinking water supply 
wells; 


» At least 400 feet from surface public water supply; and/or 


» Atleast 100 feet from marked private water supply wells, standing or 
flowing water, wetlands, agriculture or inhabited areas. 


Both plans, an overall operational management plan and a yearly opera- 
tional plan, would be in force before operation of the commuter rail ser 
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vice. These plans would be developed based on an up to date inventory 
of sensitive resource areas located within the Greenbush Line corridor 
and in compliance with the regulations mentioned above. 


The Massachusetts Right-of-Way Management Regulations are designed 
to protect water quality. Utilization of management plans in compliance 
with these regulations would ensure that herbicide applications on the 
Greenbush right-of-way would not have a significant adverse affect on 
water quality. 


The commuter rail alternatives would pass through or adjacent to Zone II 
recharge area of the following water sources (see Appendix E, Sheets 7A- 
7G): 


» Cohasset - wells 3065000-01G, 3060500-03G, and 306500-02G; 


» Scituate - wells 4264000-06G, 4264000-01G, and 4264000-02G and 
surface source 4264000-01S. 


Wells 1G and 3G in Cohasset are emergency backup wells; well 2G 1s a 
series of five connected field points which constitute a backup well. 


The impact of the reactivation of commuter rail service on Zone II re- 
charge areas is inconsequential. Since the train would be moving as it 
passes through water resources areas, opportunities for routine pollution 
are minimal. Spill contingency plans similar to those currently used in 
these areas would be in effect for possible derailments or accidents. 


The Greenbush station site (Option A, the Old Driftway site and Option 
C, north of Driftway layover) would be within the Zone II of well 
4264000-06G. The Greenbush Layover facility (Option A and C, Her- 
ring River) would be within the Zone I area of Old Oaken Bucket Pond 
4264000-01S and well 4264000-02G. The combined Greenbush station 
and layover facility (Option B, at the landfill site) would be in the Zone II 
of wells 4264000-04G and 4264000-06G and of Old Oaken Bucket Pond 
4264000-01S. 


Tunnel alternatives proposed for Hingham Square would not encroach 
upon the critical zones of any water supply source for the portion of the 
alternative bypassing Hingham Square. 


Mitigation - Water Quality. Where necessary, parking lots and stations 
under the TSM-commuter bus and commuter rail alternatives would util- 
ize catch basins equipped with sanitary tees or oil/water separators to 
separate oil, gasoline, litter, and silt from runoff waters. Landscaping 
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with vegetative buffers would also be incorporated into station site plans 
to help filter out site runoff. 


Provisions have been made to ensure that water quality 1s maintained at 
the layover facility in Greenbush where the locomotives would be stored 
overnight, and at station sites adjacent to wetlands/waterways for the 
commuter rail alternatives. Locomotives would be stationed over perma- 
nent drip pans to catch any oil dripping from the standing trains at the 
layover facility. Runoff would be collected into a closed drainage system 
and directed to oil water separators and a vortex type stormwater treat- 
ment system. The outlet from the oil water separator system would be 
positioned such that ground water and well water qualities would not be 
adversely affected. This system would require a permit from the National 
Pollution Discharge Elimination System (NPDES), such as those that are 
in force at existing MBTA layover facilities. The MBTA will be in com- 
pliance with all Massachusetts Stormwater standards and their intent to 
protect water quality. 


FLOODPLAINS 


Impacts on floodplains are shown in Table V-24, “Floodplain Impacts 
and Mitigation.” Additional information concerning floodplain en- 
croachment information is detailed in Appendix E: Sheets 7A-7G. 


Floodplain Encroachment. Construction of the three proposed park- 
and-ride lots for the TSM -Commuter Bus alternative would not encroach 
on the 100-year floodplain. None of these facilities are in floodplain ar- 
eas. 


Although the commuter boat alternatives would involve terminal facili- 
ties located in the 100-year coastal floodplain, these alternatives would 
not result in the loss of flood storage volume. Improvements to these fa- 
cilities involve no filling or grade changes. 


Under the commuter rail alternatives, the railroad right-of-way would 
cross on existing embankments through 100-year floodplains throughout 
the study area. These embankments have been in place for over 100 
years. In certain areas, where the top of rail currently lies below the 100- 
year flood elevation, design criteria requires that the grade be raised out 
of the floodplain. Any loss of flood storage area due to such vertical 
alignment shifts will mitigated by the provision of compensatory flood 
storage areas within the same floodplain. In addition, work on existing 
bridge structures within the 100-year floodplain will have no adverse 1m- 
pacts to flood levels. 
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Encroachment onto floodplains occurs in station areas where facilities 
must be built in areas beyond the existing right-of-way. The proposed 
station parking lots at West Hingham, Cohasset, and North Scituate, and 
the Greenbush layover facility Option A, near the Herring River, lie par- 
tially within 100-year floodplains. 


The Hingham tunnel alternatives would not result in the loss of flood 
storage volume. 


In compliance with Executive Order 11988, Floodplain Management, use 
of a site that requires encroachment onto a floodplain area as part of any 
of the transportation alternatives was not considered if a feasible alterna- 
tive site was available. Alternative locations were considered as part of 
the project development process, but because of the developed nature of 
the area, the existence of extensive wetlands, and the need for good 
automobile access to the station sites, the number of candidate sites is 
limited. 


The Cohasset station site is unique in that it is a previously developed but 
currently unused, site of sufficient size for a station facility that is both 
adjacent to the railroad right-of-way and a major access roadway, Route 
3A. There is no other similar site in the Cohasset service area. Land uses 
along the railroad right-of-way through the remainder of Cohasset 1n- 
clude residential uses, schools and public recreational areas, and small 
scale commercial uses associated with Cohasset Village. No preferred al- 
ternative site has been identified through the public involvement process 
or the environmental review process. 


>» Monatiquot River Bridge work, including scour protection in Brain- 
tree is within the 100-year floodplain. No increase in flood elevation 
will result. 


» Weymouth Landing Station site is not subject to regulations restrict- 
ing floodplain encroachment due to its location in a tidal area. 


» Weir River Bridge work, including scour protection, in Hingham is 
within the 100-year floodplain. No increase in flood elevation will re- 
sult. 


» The West Hingham station site is unique in that it is a vacant site of 
sufficient size for a station facility that is both adjacent to the railroad 
right-of-way and a major access roadway, Fort Hill Street. There is 
no other similar site in the West Hingham service area. Land uses in 
the immediate area are primarily residential areas and publicly owned 
recreational areas. No preferred alternative site has been identified 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES V-151 


V-152 


MBTA GREENBUSH LINE CORRIDOR FEIR 


through the public involvement process or the environmental review 
process. 


>» Bound Brook Bridge work, including scour protection in Scituate is 
within the 100-year floodplain. No increase in flood elevation will re- 
sult. 


» The North Scituate station site is unique in that it is a previously de- 
veloped but currently unused site of sufficient size for a station facil- 
ity that is both adjacent to the railroad right-of-way and a major ac- 
cess roadway, Country Way. There are no other similar sites in the 
North Scituate service area. Land uses along the railroad right-of- 
way through this area of Scituate include residential uses and small 
scale commercial uses associated with the North Scituate center. No 
preferred alternative site has been identified through the public in- 
volvement process or the environmental review process. 


» The Greenbush Layover Facility and Station site 1s exempt from miti- 
gation to floodplain encroachment due to its location in a tidal area. 


Mitigation - Floodplain Encroachment. Encroachment upon 100-year 
floodplains would be mitigated by creating compensatory flood water 
storage areas when required within the same floodplain. Mitigation for 
flood storage impacts due to construction of the West Hingham station, 
Cohasset station, and North Scituate station, would be in the form of 
compensatory flood storage areas within the same floodplain at each site. 
Temporary relocations of floodways during construction may occur to 
replace culverts and to construct the tunnel options under the commuter 
rail alternatives (as described above under the waterways section). The 
carrying capacity of these waterways will be maintained during reloca- 
tion and construction. In compliance with the Massachusetts Wetlands 
Protection Act, no increase in 100-year flood elevation will occur. 


There will be no encroachment into floodways nor will there be any re- 
sult increase in flood levels. There will be no permanent impacts to the 
Carrying capacity of any stream or river under any of the proposed alter- 
natives. 


WILDLIFE AND VEGETATION 


Impacts to wildlife and vegetation generally consist of removal of exist- 
ing natural habitat. The elimination of natural habitat associated with the 
transportation alternatives is limited because all transportation alterna- 
tives under consideration make use to a great extent of existing facilities, 
routes, rights-of-way, and previously developed sites. Habitat of threat- 
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ened species requires special attention. Because the region is already 
heavily influenced by human processes, there will be minimal impact on 
wildlife or vegetation from the operation of any of the transportation al- 
ternatives. Refer to Appendix E, Sheets 3A-3G. 


Wildlife and vegetation would not be permanently impacted by the TSM 
- Commuter Bus alternative. The three park-and-ride lots would be con- 
structed on previously developed sites with little vegetation and little po- 
tential as wildlife habitat areas. The bus operation will take place entirely 
over existing roadways. 


The Commuter Boat - Hingham alternative would not permanently im- 
pact wildlife and vegetation. The Commuter Boat - Hingham and Nan- 
tasket alternative would involve dredging of the channel at Nantasket and 
rehabilitation of the existing pier. This pier is located in the Weir River, 
which is the site of an alewife run as well as an important shellfish habitat 
for commercial stocks. Dredging and any construction related to this 
proposal would be prohibited within the Weir River area during the 
spawning season of the alewife, as sedimentation would adversely affect 
egg dispersal of this species. Any construction related impacts to shell- 
fish habitat would be mitigated by replication of habitat within the same 
area. 


The wildlife species inhabiting the Greenbush Line corridor are not ex- 
pected to be significantly affected by the commuter rail alternative. The 
Greenbush right-of-way currently exists within the ecosystems and, in 
some areas, vegetation has encroached onto the right-of-way from vege- 
tated areas on either side. Clearing of the right-of-way will eliminate 
these fringe habitat areas and reduce the total vegetation cover by a small 
amount. The right-of-way itself represents wildlife habitat to varying de- 
grees. Reconstruction of the railroad will result in the loss of the terres- 
trial habitat now provided within the right-of-way and displacement of 
fauna currently inhabiting the narrow corridor. Because of the varied 
landscape surrounding the right-of-way, it is likely that the right-of-way 
is also utilized as a travel corridor between ecosystems. Rehabilitation of 
the right-of-way, at grade, will impair this function for smaller fauna, 
however should not preclude usage by larger animals. The provision of 
wildlife crossings under the railway embankment will be investigated 
during permitting and/or final design as potential mitigation for impacts 
to wildlife movement through these areas on a site specific basis. 


The overall diversity of habitats adjacent to the right-of-way would not 
be lost under any of the alternatives. However, viable habitats would be 
affected. Specifically, the fragmentation of habitats due to commuter rail 
service may result in reduction of large sized habitat suitable for local 
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Table V-24 - Floodplain Impacts and Mitigation 


Alternative 


2. TSM- 
Commuter Bus 


3. Commuter 


Boat — Hingham 


4. Commuter 
Boat — Hingham 
and Nantasket 


5. Commuter 
Rail At Grade 


6. Commuter 
Rail — Tunnel 


V-154 


Town 


None 


Hingham 


Hingham 


Hull 


Braintree 


Weymouth 


Hingham 


Hingham 


Cohasset 


Scituate 


Scituate 


Hingham (in 
addition to im- 
pact shown un- 
der Alt. 5) 


Activity 


Increase in commuter boat 
service 


Increase in commuter boat 
service 


Establish commuter boat 
Service 


Monatiquot River bridges 


Weymouth Landing Sta- 
tion, relocation of Com- 
mercial Street, Option A 


Weir River Bridge 


West Hingham Station 


Cohasset Station 


Bound Brook Bridge 


North Scituate Station 


Greenbush Layover Facil- 
ity (Option A, Herring 
River) 


Town Brook 


Type/Area of 
Resource Impacted 


Back River Coastal 
Floodplain 


Back River Coastal 
Floodplain 


Weir River Coastal 
Floodplain 


Scour Protection within 
floodplain 


Encroachment into 100 
year floodplain of Fore 
River 


Scour Protection within 
floodplain 


Encroachment into 100 
year floodplain of Town 
Brook 


Encroachment into flood- 
plain 


Scour Protection within 
floodplain 


Encroachment into 100 
year floodplain of Bound 
Brook 


Encroachment into 100 
year floodplain of Herring 
River 


No loss of flood storage 
volume 
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Mitigation 


No loss of flood storage 
volume; no mitigation 
proposed 


No mitigation proposed 


No mitigation proposed 


No loss of flood storage 
volume; no mitigation 
proposed 


No mitigation proposed; 
tidal area 


No loss of flood storage 
volume; no mitigation 
proposed 


Compensatory flood 
storage area to be pro- 
vided at West Hingham 
Wye site 


Compensatory flood 
storage area to be pro- 
vided on site 


No loss of flood storage 
volume; no mitigation 
proposed 


Compensatory flood 
storage area to be pro- 
vided on site 


No mitigation proposed; 
tidal area 


No mitigation proposed 
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fauna, such as deer. Fragmentation may also result in increased competi- 
tion as populations migrate away from areas of disturbance. 


The Greenbush right-of-way coincides with four priority and estimated 
habitats designated by Massachusetts Natural Heritage and Endangered 
Species Program. (Refer to Appendix E, Sheets 3A-3G). The first of 
these is located in West Hingham, to the east of the proposed commuter 
rail station location. This area is listed as a priority habitat of the spotted 
turtle (Clemmys guttata), a species of special concern in Massachusetts. 
The habitat area extends from a vernal pool located on the South Shore 
Country Club property over a portion of the right-of-way. The priority 
habitat of the endangered pied-billed grebe (Podilymbus podiceps) lies 
within the marshlands that border Foundry Pond, and is crossed by the 
right-of-way in the East Hingham area. At the Hingham/Cohasset town 
line, a large habitat polygon exists in the Turkey Hill Run/Great Swamp 
area as well as the proposed Cohasset Station. This priority habitat repre- 
sents a state-listed species of special concern, the Mystic Valley amphi- 
pod (Crangonyx aberrans). A second habitat for the Mystic Valley am- 
phipod (Crangonyx aberrans) is located just west of Cohasset Village. 


The priority habitat of the spotted turtle overlaps the right-of-way near 
Cohasset Village. This area encompasses a portion of the James Brook 
resource. A large area at the Cohasset/Scituate town line encompasses 
two species of concern, the Mystic Valley amphipod and the spotted tur- 
tle. This area has also been designated as a priority habitat for the state- 
threatened species, swamp dock (Rumex verticillatus). 


Through all of these areas, the right-of-way still exists, and culverts or 
bridges carry the waterway beneath the proposed trackbed. Seven state 
certified vernal pools are located adjacent to or within the right-of-way in 
Cohasset. The Cohasset Conservation Commissions and the Massachu- 
setts National Heritage and Endangered Species Program (NHESP) will 
continue to be consulted concerning any construction period mitigation 
measures to protect these habitats. 


The commuter rail stations and layover facility require expansion beyond 
the existing railroad right-of-way and involve the greatest potential for 
impacting existing natural habitat. The construction of the Weymouth 
Landing station involves clearing a previously developed site that has 
been revegetated with grasses, brush, and some deciduous species. This 
site probably provides a habitat for some urban adaptable species. The 
construction of the East Weymouth Station will take place on a devel- 
oped site with very limited vegetation. The construction of the West 
Hingham Station will take place on a vacant, partially paved site. Some 
area of brush and woodlands will be eliminated. Construction of the 
Nantasket Junction Station would only involve the transformation of a 
commercial lumber site. The construction of the North Scituate Station 
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will take place on a developed site that has been revegetated in some area 
with low brush. The proposed Greenbush Station and Layover Facility 
may exist north or south of the Driftway or on the site of the current 
Town of Scituate sanitary landfill. 


The development of the landfill option would require rerouting some rail- 
road right-of-way across a red maple swamp north of Stockbridge Road. 
Adverse impacts to the functions of this resource, including wildlife habi- 
tat, would be mitigated in the context of the project’s wetland mitigation 
plan. 


Tunnel alternatives 6a, 6b and 6c and 6e are constructed along the exist- 
ing right-of-way through the Hingham Square area. The right-of-way 
through this area is cleared with some encroaching vegetation. Tunnel 
Alternatives 6d and 6e leave the existing railbed right-of-way and passes 
through some partially vegetated areas. It passes through an area at the 
South Shore Country Club in which a vernal pool has been identified. 
Tunnel alternative 6c would involve construction of a Station Street Sta- 
tion in the existing paved municipal parking lot in Hingham Square. Im- 
pacts are summarized on Table V-25, “Wildlife and Vegetation Impacts 
and Mitigation.” 


COASTAL ZONE 


The Greenbush Line corridor is located within various coastal commun1- 
ties. The alternatives lie within the coastal zone in Braintree, Weymouth, 
Hingham, Hull, Cohasset, and Scituate. Refer to Appendix E, Sheets 4A- 
AG. 


All six transportation alternatives would be in conformance with the 
Massachusetts Coastal Zone Management policies, particularly those that 
relate to public transportation (CZM Policy 21 and 22). The project is 
consistent with the CZM Policy 21, as it would improve public access to 
coastal recreation facilities and alleviate auto traffic and parking prob- 
lems through improvements in public transportation. The project adheres 
to CZM Policy 22, since it would ensure that state and federally funded 
transportation...projects primarily serve existing developed areas, assign- 
ing highest priority to projects which meet the needs of urban and com- 
munity development centers. A request for a Coastal Zone Federal Con- 
sistency Determination would be filed with the CZM office of the EOEA 
as part of the project development process. Table V-26, “Facilities in 
Coastal Zone” lists those elements of the six transportation alternatives 
that lie within the boundary of the Coastal Zone. 
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AREAS OF CRITICAL ENVIRONMENTAL CONCERN 


The Weymouth Back River in Weymouth and Hingham, and the Weir 
River in Hingham are the Areas of Critical Environmental Concern 
(ACEC) within the Greenbush Line corridor. Refer to Appendix E, 
Sheets 4A-4G. 


The TSM - Commuter Bus alternative would not impact the Areas of 
Critical Environmental Concern. The three park-and-ride lots are not lo- 
cated in or near them. 


In the Commuter Boat - Hingham and Hull alternative, the area at Nan- 
tasket Pier would fall within the boundaries of the Weir River ACEC. 
Rehabilitation of the pier itself would not be within the ACEC, as the ex- 
isting pier is excluded from the ACEC boundary. Dredging of the ap- 
proach area to the pier and operation of the commuter boats would take 
place within this defined area. 


The Hull shuttle/feeder bus route crosses the Weir River and passes 
through the Weir River ACEC. 


Facilities associated with the commuter rail alternatives pass near the 
ACECs at three locations. The East Weymouth Station borders the Back 
River ACEC, the right-of-way passes over the Fresh River portion of the 
Back River ACEC in Hingham, and the right-of-way in east Hingham 
runs near the Weir River ACEC. 


The East Weymouth station site would be located on both sides of the 
Herring Run (a tributary to the Back River ACEC). The right-of-way and 
proposed station platform are located on a high embankment, approxi- 
mately 50 feet above the water level of the river. The waterway is cul- 
verted at this location; no modifications are proposed for this structure or 
for areas within the ACEC. The ACEC boundary is located at the 10-foot 
contour, which is also the boundary of the 100-year floodplain, and 1s 
well below the top of the railroad embankment. The parking lots are not 
located within the ACEC area and vegetative buffer on the side slopes of 
the embankment will be maintained between the parking lots and the 
ACEC. Drainage from the parking areas will be controlled to prevent 
water quality degradation of the Back River and the Herring Run. 


The commuter rail alternatives would pass over the Fresh River on an ex- 
isting embankment in West Hingham. The culvert carrying this brook 
under the right-of-way may be rehabilitated or replaced. Temporary relo- 
cation of the brook during construction would be necessary. The brook 
would be returned to its original location upon completion of culvert 
work. 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES V-157 


V-158 


MBTA GREENBUSH LINE CORRIDOR FEIR 


The commuter rail alternative would also pass on an existing embank- 
ment within approximately 800 feet of the Weir River ACEC in 
Hingham. Since the right-of-way in this vicinity 1s on an existing em- 
bankment, the potential for the transport of low concentrations of railbed 
pollutants by floodwaters into the ACEC is very low. 


Mitigation measures for construction would include controls of pollutant 
discharge and siltation to ensure the protection of the Area of Critical En- 
vironmental Concern. 


The right-of-way and station plans potentially affecting the above ACECs 
would continue to be reviewed by the Massachusetts Office of Coastal 
Zone Management (CZM) as part of the ACEC program. This would be 
part of the normal project development process. 


Potential impact on ACECs are summarized in Table V-27, “ACEC Im- 
pacts and Mitigation.” in the Greenbush study area. None of these alter- 
natives involve activity in the area of scenic rivers. 


Under the commuter rail alternatives, the railroad right-of-way passes 
near Scenic Rivers in two locations. The right-of-way passes by the lo- 
cally designated Back River Scenic Area in Weymouth and Hingham and 
includes an option which terminates on the edge of the North River Sce- 
nic and Recreational Corridor in Scituate. 


The existing railroad embankment crosses the herring run at its juncture 
with the Back River in Weymouth. Here, a panoramic view of the Back 
River and its marshlands can be obtained. No modifications to the right- 
of-way which would affect the view are proposed. The view of the Back 
River from the existing embankment would not be hindered. Activity at 
the station would bring more of the general public into areas where the 
vista can be appreciated. Approaches to the station platform and the lo- 
cation of the station platform are oriented to take advantage of the avail- 
able vista. The platform canopy would be located in a non-obtrusive 
manner. 


Construction of the Greenbush layover facility near the Herring River, 
Option A, would result in the end of the line being adjacent to the North 
River, a Scenic and Recreational Corridor. The corridor is an area of ex- 
tensive marshlands bordering the North River and its tributaries. Because 
of the flatness of the marshlands, the trainsets stored overnight at the lay- 
over facility would be visible in the late evening hours and in the early 
morning hours for long distances over the marshlands. Unlike all other 
sections of the right-of-way where the presence of a trainset represents e1- 
ther a momentary pass-by or a one minute stop at a station, the presence 
of the trainsets at the layover facility will represent a late evening and 
early morning element of the landscape. Table V-28, “Scenic Rivers 
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Table V-25 -Wildlife and Vegetation Impacts and Mitigation 


Alternative 


2. TSM — Commuter 
Bus 


3. Commuter Boat - 
Hingham 


4. Commuter Boat - 


Hingham and Nantas- 


ket 


5. Commuter Rail — 
At Grade 


6a, b, c,e 


6d Commuter Rail — 


Tunnel 


Town 


None 


None 


None 


All 


Weymouth 


Hingham 


Hingham 


Cohasset 


Scituate 


Hingham (in 
addition to all 
impacts shown 
for Alt. 5) 


Activity 


Dredging at docking and ap- 
proach areas to Nantasket Pier 


Clearing of right-of-way 


Clearing of Weymouth Landing 
Site 


Clearing of Nantasket Junction 
station site 


Right-of-way reconstruction 


Right-of-way reconstruction 


Clearing of Greenbush line 
layover facility site 


Right-of-way reconstruction 


Alternative 6d construction 


CHAPTER V — ENVIRONMENTAL CONSEQUENCES 


Type/Area of Resource Im- 
pacted 


Harbor Bottom 


Upland habitat/impact to migration 
corridor 


Brush and low woodland; habitat for 
adaptable, urban species 


Wooded uplands and wooded wet- 
lands 


Right-of-way-adjacent to marshland 
surrounding Foundry Pond; habitat 
of threatened species: pied billed 
grebe 


Habitat of species of special concern: 


spotted turtle 


Habitat of species of special concern: 


spotted turtle and Mystic Valley 
amphipod 


Certified vernal pools 


Brush and low woodland adjacent to 
North River marshes 


Habitat of species of special concern: 


spotted turtle and Mystic Valley 
amphipod; habitat of threatened spe- 
cies: swamp dock 


Area of potential vernal pools on 
South Shore Country Club property 


Mitigation 


Shellfish habitat 
replication/ 
relocation, 
cessation of work 
within river during 
spawning 
Provision of mi- 
gration pathways 


for small fauna 
None 

On site resource 
replication 


Avoidance of 
adverse impact 


Avoidance of 
adverse impact 


Resource replica- 
tion 


Avoidance of 
adverse impact 


Avoidance meas- 
ures 


V-159 
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Table V-26 - Facilities in Coastal Zone 


Alternative 


2. TSM - Com- 
muter Bus 


3. Commuter 
Boat — Hingham 


4. Commuter 
Boat — Hingham 
and Nantasket 


5. Commuter Rail 
- At Grade 
6a, b, c,e 


6d Commuter 
Rail — Tunnel 


V-160 


Town 


Cohasset 
Scituate 


Hingham 


Hingham 
Hull 


Braintree 


Weymouth 


Hingham 


Cohasset 


Scituate 


Hingham 


Facilities in Coastal Zone 


Cohasset park-and-ride lot 


Egypt and Greenbush park-and-ride lots 


Hingham pier and associated parking areas 


Hingham pier and associated parking areas 


Nantasket pier and associated parking area 


Weymouth Landing Station in Smelt Brook Area 


» 
» 


Weymouth Landing Station in Smelt Brook Area 
3.2 miles of railroad right-of-way (forms the landward 
boundary of the Coastal Zone) 


1.9 miles of railroad right-of-way in West Hingham (forms 
the landward boundary of the Coastal Zone); 2.8 miles of 
right-of-way on east side of Hingham 

West Hingham and Nantasket Junction stations 


3.4 miles of railroad right-of-way 
Cohasset Station 


4.4 miles of railroad right or way 
North Scituate and Greenbush stations and Greenbush 
Line Layover Facility (Options A, B & C) 


(in addition to impacts shown for Alt. 5) 
All tunnel options along existing alignment; portion of south- 
erly bypass tunnel east of Central Street 
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Impacts and Mitigation” lists impacts upon scenic rivers and potential 
mitigation of these impacts. 


ENERGY USE IMPACTS 


This impact category deals with the consumption and savings of by the 
various transportation alternatives. Changes in energy consumption 
would not have a significant effect on the local or regional environment, 
except to the extent it is related to air quality and other effects assessed 
directly in this document. However, energy conservation is an important 
national objective (for environmental and foreign policy reasons), and 
one that the MBTA supports. It is therefore appropriate to compare the 
alternatives on their energy impacts. 


The energy consumption comparisons presented here are based on energy 
used for the trips made in the travel market identified in Chapter I — that 
is, the energy consumed by automobiles and transit vehicles for the South 
Shore to Boston commuting trip (including school and other trips in this 
market). 


This analysis does not include energy consumption related to construc- 
tion of highways, automobiles, transit vehicles and transit facilities; nor 
to trips other than the commuting trip as defined in the previous para- 
graph; nor to differences related to urban versus suburban residences or 
office buildings. 


These calculations would require speculation about matters such as the 
highway facilities that would have to be built to accommodate automo- 
bile trips, and this is well outside the scope of this project. These items, 
however, are related to the number of commuters attracted to transit_and 
would tend to increase energy savings with additional transit users 
Therefore, the relative benefits of different alternatives would not change 
by adding these additional energy considerations to the analysis, although 
the energy savings may be greater than the absolute numbers presented 
here. The energy consumption of automobiles and transit equipment is 
estimated based upon the miles or hours of vehicle operation, and the av- 
erage per-mile or per-hour fuel consumption of the particular type of ve- 
hicle (automobile, locomotive, etc.). For fuels other than gasoline, the 
energy value of the fuel used is then converted to gasoline equivalent, 


'* The SDEIS/R included calculations of construction energy for transit facilities and equip- 
ment, to comply with Federal Transit Administration requirements. This approach leads to 
distorted comparisons (because it does not consider the automobile-related construction en- 
ergy), and has therefore been dropped from the FEIR. 
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based on the energy content of the fuel. “The fuel economy figures used 
for this analysis are as follows: 


For automobiles and other personal vehicles (including motorcycles, 
pickup trucks, vans and sport-utility vehicles) an average figure of 19.8 
miles per gallon (gasoline) was used. This is the average national fuel 
consumption figure for these vehicles for 1997, as reported by the federal 
Bureau of Transportation Statistics, National Transportation Statistics, 
1999 (NTS 1999). 


For commuter buses, an average fuel economy of 4.1 miles per gallon 
(diesel) was used, based upon the figure, quoted in NTS 1999, for urban 
transit buses. The national average for buses of all types (mostly school 
buses), by comparison, is 6.7 miles per gallon. 


For commuter trains, a fuel consumption figure of 2.9 gallons per train 
mile (diesel) was used. This is equivalent to .34 miles per gallon. This 
figure was calculated using a train performance model (mathematical 
formulas) developed by the Federal Railroad Administration, represent- 
ing a full passenger load on eight bi-level coach, and speed conditions 
projected for the Greenbush line. The model results were 2.7 gallons per 
train mile, to which 7 percent was added to account for miscellaneous 
idling and non-revenue train moves (to the service facility, for example). 
This represents extreme load conditions on the Greenbush line, and the 
estimated average ee even would be approximately 10 percent 
lower than this figure44 For comparison, the NTS 1999 reports that Am- 
trak fuel consumption for 1998 was equivalent to 2.48 gallons of diesel 


Table V-27 - ACEC Impacts and Mitigation 


Alternative 

2. TSM- Commuter 
Bus 

3. Commuter Boat — 
Hingham 


5. Commuter Rail 
-At Grade 


6. Commuter Rail 
-Tunnel 


Town Acidity and ACEC Impact Mitigation 
None - Z 
Hull Pier Rehabilitation and Rigorous controls of erosion and siltation, 
dredging in Weir River replication of habitat. Slow operating speeds 
to minimize wave action. Design Review by 
ACEC. 
Weymouth East Weymouth station built Rigorous control of erosion and siltation, 
adjacent to the Back River vegetative buffer, control of runoff. Design 
ACEC review by ACEC. 


Same as for Alternative 5 - 


'S A gallon of gasoline has an energy content of 125,000 British Thermal Units (BTUs), and 
a gallon of diesel fuel approximately 138,500 BTUs, so a gallon of diesel is equivalent to 
1.11 gallons of gasoline. 

'* The high-end number is used for commuter rail fuel consumption to be consistent with the 
air quality analysis, which used a similar high-end rather than best-estimate basis for project- 
ing air quality impacts of trains. 
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Table V-28 - Scenic Rivers Impacts and Mitigation 


Alternative 


2. TSM- 
Commuter Bus 


3. Commuter Boat 
— Hingham 


4. Commuter 
Boat-Hingham 
and Nantasket 


5. Commuter Rail 
At Grade 


6. Commuter Rail 
— Tunnel 
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Town Activity Type/Area of Re- Mitigation 
source Impacted 
None - - - 
Hingham Increase in com- Back River Coastal No loss of flood storage vol- 
muter boat service Floodplain ume/ no mitigation proposed 
Hingham Increase in com- Back River Coastal No mitigation proposed 
muter boat service Floodplain 
Hull 
Hingham Encroachment Compensatory flood 
into 100 year storage area to be 
floodplain of provided on site 
Town Brook 
Cohasset Cohasset Station Encroachment into Compensatory flood storage 
floodplain area to be provided on site 
Scituate North Scituate Encroachment into Compensatory flood storage 
Station 100 year floodplain area to be provided on site 
of Bound Brook 
Greenbush Lay- Encroachment into Compensatory flood storage 
over Facility (Op- ‘100 year floodplain area to be provided on site 
tion A, Herring of Herring River 
River) 
Hingham (in addi- Town Brook No loss of flood No mitigation proposed 


tion to impact 
shown under Alt. 
5) 


storage volume 


per revenue train mile. The average fuel consumption for the MBTA 
commuter rail fleet — using many older, less fuel-efficient locomotives, 
and with overnight idling at some older layover facilities — was about 3.4 
gallons per train mile in the mid-1990s. 


For commuter boats, fuel consumption was calculated based on the total 


horsepower of the vessels used, and the length of the trip in hours. The 
current commuter boat fleet has an average diesel powerplant (in two en- 
gines) of about 1200 horsepower and the trip time 1s 35 minutes from 
Hingham to Boston. At 19.8 horsepower-hours per gallon of diesel fuel 
(EPA estimates), this translates into 35.4 gallons per one-way trip; with 
the 7 percent allowance for non-revenue service and idling, this would 


consume about 37.8 gallons per trip. The commuter boat alternatives in- 
cluded new, faster boats with a total powerplant of 3500 horsepower, and 
would make the trip from Hingham in 23 minutes, for a per-trip fuel con- 
sumption of 67.7 gallons, or 72.5 gallons including the 7 percent allow- 
ance. (The comparable figures for Nantasket Pier service are 16 percent 
higher). 


Energy savings from reduced auto travel were quantified based on the num- 
ber of auto diversions to transit for each alternative and the mileage saved for 
each diversion. Additionally, passengers diverted from other transit modes 
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will make a shorter trip to the commuter rail station or boat terminal than to 
the station they used before (the Red Line at Quincy Adams or Quincy Cen- 
ter, for example). The mileage saved is a function of the distance of the tran- 
sit stop, dock, or station from the Central Business District or former transit 
Station. 


Table V-29, “Year 2010 Annual Energy Use Impacts Year 2010” shows the 
net energy impact of each Greenbush Line Corridor alternative for Year 
2010. Energy use impacts are presented in terms of gallons of gasoline ex- 
pended or saved (or equivalent) in relation to the No Build condition. 


Implementing the TSM - Commuter Bus alternative would result in a small 
increase in energy use compared to the No Build situation. Implementing the 
Commuter Boat - Hingham alternative would result in a net increase in fuel 
usage of 521,000 gasoline equivalent gallons per year. Implementing the 
Commuter Boat - Hingham and Nantasket Pier alternative would result in the 
increased use of more than 1.1 million gallons of gasoline (equivalent) per 
year. The reasons for the increased use of gasoline for the boat alternative 
relative to the No Build condition are 1) the low boat fuel mileage inherent in 
the nature of water transport (friction of the boat hull with the water), 2) the 
distance commuters must drive to reach the boat terminals, and 3) operation 
of a full service schedule from Nantasket in comparison to riders carried. 


The Commuter Rail At-Grade alternative saves nearly 750,000 gallons of 
fuel per year versus the No Build condition. The various tunnel alternatives 
would have similar fuel use impacts to the at-grade option. 


As energy impacts of the commuter rail alternatives are generally positive 
(beneficial), no mitigation is proposed. 


CULTURAL RESOURCES IMPACTS 


This impact category considers changes that would occur to historic build- 
ings, sites, and districts; archaeological sites; parks and open spaces; re- 
sources such as schools, churches, and monuments that are important to the 
expression of cultural values; and to aesthetic resources. “Direct” impacts 
occur if buildings and land are taken or their use changed. “Indirect” impacts 
occur if noise, vibration or changes in accessibility disrupt the use and appre- 
ciation of a resource. 


Cultural resources within the vicinity of the Greenbush Line corridor trans- 

portation alternatives were identified and discussed in Chapter III. Impacts 
to these resource areas have been identified through the use of the extensive 
inventory which has been developed and coordination with local authorities 
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Table V-29 - Annual Energy Use Impacts, Year 2010 


Alternative Auto VMT Auto fuel Transit vehicle Total fuel use 
saved/year impacts fuel use, impacts 
(gallons/yr) compared to (gallons/yr) 
no-build 
(gallons/yr) 

0 0 0 0 
1. No build 
2. TSM 3.1 mil. -158,000 +171,000 +13,000 
3. Hingham boat 2.8 mil. - 138,000 +659 ,000 +52 1,000 
4. Hingham/ 3.1 mil. -158,000 +1,312,000 +1,154,000 
Nantasket boat 
5, 6. Commuter rail 28.3 mil. -1,431,000 +682,000 -749,000 


All fuel use figures in gasoline equivalent gallons per year (125,000 BTU per gallon gasoline) 


as the plans for the alternatives have been developed. Coordination and 
mitigation measures are identified. 


1. Parklands and Conservation Areas 


The TSM - Commuter Bus alternative incorporates unused spur right-of-way 
under the jurisdiction of the Department of Environmental Management in 
the Cohasset park-and-ride lot layout. Coordination with DEM will occur in 
future planning, and the park-and-ride lot design should not preclude use of 
the property as a bikeway should DEM propose that use. (See Table V-30, 
‘Parkland and Conservation Areas Impacts”). 


The Commuter Boat alternatives do not directly affect any park or conserva- 
tion areas. Boat pass-bys of waterfront areas such as the Bouve Conservation 
Area in Hingham should have no impact because the course of the boat is 
sufficiently far away as to cause no shore erosion from wave action. Coordi- 
nation with DEM, which also uses Hingham Terminal, and with the Metro- 
politan District Commission, with facilities at Nantasket, would continue 
along with joint use under these alternatives. 


The Commuter Rail - At-Grade alternative displaces two public park- 
land/recreation land resources, the North Scituate Tennis Courts and the 
DEM right-of-way in Cohasset. A Section 4(f) evaluation of the use of these 
properties is discussed in Chapter VII. 
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The tennis court land would be used for commuter parking. The tennis 
courts would be replaced at a location to be determined jointly with the Town 
of Scituate as part of this alternative. Conceptual design for the North Scitu- 
ate parking lot would preserve the stone walls and site layout of the existing 
park. 


In several other areas such as at the Herring Run Park in Weymouth, the rail- 
road right-of-way would run adjacent to parkland or conservation land. 


Commuter Rail - Tunnel Alternatives 6a and 6b abut the same parkland and 
conservation land as the Commuter Rail At Grade alternative with more pos- 
sible impact on the Green at Short South Street due to the need to tunnel by 
this resource. Tunnel Alternative 6c abuts the same parkland and conserva- 
tion land as the Commuter Rail At Grade alternative with more possible im- 
pact on both the Green at Short South Street and Home Meadows due to the 
need to tunnel by these resources. Tunnel Alternative 6d involves tunneling 
under portions of the South Shore Country Club, a golf club owned and ad- 
ministered by the Town of Hingham. This tunneling would affect access 
during construction and would use South Shore Country Club property for 
construction of tunnel portals and a vent building. The three other tunnel op- 
tions and the other transportation alternatives do not impact the South Shore 
Country Club. 


In all towns, special care would be taken to avoid impacts to adjacent or 
nearby parkland, recreation land, or conservation lands by coordinating plans 
and construction activities with the responsible local authorities to ensure that 
these resources and their uses would be protected. Protection of these areas 
might include, for example, fencing for safety and security between the right- 
of-way and the protected resource. 


2. Historic and Archaeological Resources 


The potential impacts of the commuter rail alternative on historic resources 
(including below-ground archaeological resources) in the corridor have been 
identified as a major issue, and have dominated project planning activities 
since the publication of the SDEIS/R. By agreement with the Executive Of- 
fice of Environmental Affairs, the assessment of historic resource impacts to 
satisfy the requirements of Massachusetts environmental law has been incor- 
porated into the planning and coordination (conducted through the Corps of 
Engineers) to address historic resource impacts as required under federal law. 
This process, and the resulting programmatic agreement to address mitigation 
of any potential historic impacts, are included as a separate chapter of this re- 
port (Chapter VII). The complete inventory of historic properties affected 1s 
included in Appendix B. 


The federal historic resource coordination process (“Section 106”) included 
its own evaluation of alternatives. It provided a complete inventory and re- 
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source-by-resource assessment of effects only for the preferred alternative 
(commuter rail on the existing alignment). The SDEIS/R for this project 
identified no significant impacts to historic resources from the alternatives 
other than commuter rail. This conclusion was reached based upon environ- 
mental analysis standards; the standards used for the Section 106 process re- 
sulted in identification of significantly greater historic effects. The Section 
106 alternatives analysis indicated that the potential historic effects of the 
other alternatives was likely to be lower than the commuter rail alternative, 
but that these other alternatives failed to meet the transit ridership require- 
ments of the project. A programmatic Agreement has been developed to 
mitigate affects on historic processes. 


3. Cultural and Community Facilities 


Some community activities occur periodically in the downtown parking lot in 
Hingham Square. Under Hingham tunnel alternatives 6c and 6d, these would 
have to be relocated to another open area. In the TSM - Commuter Bus al- 
ternative, buses would pass by numerous cultural and community facilities. 
However, the buses would use existing bus routes and would not materially 
impact the cultural and community resources along the routes. The Egypt 
park-and-ride lot would be located adjacent to the Scituate Department of 
Public Works and utilize an open portion of the former railroad right-of-way 
now used as part of the yard. The park-and-ride lot would utilize some por- 
tions of the access and yard area, but conceptual designs indicate no impact 
upon the operation of the facility (see Table V-31, “Cultural and Community 
Facilities Impacts and Mitigation’). 


The Commuter Boat - Hingham alternative would utilize existing facilities. 
The Commuter Boat - Hingham and Nantasket alternative would use an ex- 
isting town pier for docking services, the purpose for which the facility was 
developed. Implementation of the commuter rail alternatives would result in 
restored commuter rail train service which would be audible and visible at 
many of the cultural and community facilities along the rail right-of-way. 
The commuter rail service passes near the Pingree School and Lovell Play- 
ground in Weymouth, community facilities in Hingham Square and Cohasset 
Village, by the Osgood School and associated playground in Cohasset, and 
by the Lincoln Park Senior Center and Wheeler House elderly Housing in 
Scituate, and the Fire Station on First Parish Road in Scituate. However, 
there would be no change in use, appreciation of, or access to these facilities. 
Access from the Osgood School to adjacent conservation land can be relo- 
cated along Ripley Road. Train pass-bys would be half-hourly during peak 
periods and every two hours during the remainder of the day and would not 
present a continuous visual intrusion. 
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Table V-30 - Parkland and Conservation Area Impacts 


Alternative 


2. TSM — Commuter 


bus 


3. Commuter Boat- 
Hingham 


4. Commuter Boat- 
Hingham and 
Nantasket 


5. Commuter Rail- 
At Grade 
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Community Facility 


Cohasset 


Hingham 


Hingham 


Hull 


Braintree 


Weymouth 


Hingham 


Cohasset park- 
and-Ride lot 


Hingham 


Terminal 


Hingham Terminal 


Satellite parking 


Right-of-way 


Right-of-way 


East Weymouth 
Station 


Right-of-way 


Parkland or 
Conservation Area 
DEM right-of-way 


DEM Island Ferry 
Terminal 


DEM Island Ferry 
Terminal 


Existing MDC 
Parking lot 


East Middle School- 


Land adjacent to 
Right-of-way is 
Unused 

Webb Park, Abigail 
Adams Park, 


Common land across 


From Old North 
Church, Great 
Esker Park 
Weymouth Back 
River Marshes 
Conservation Area, 


Herring Brook Park, 


Lovell Park and 
Playground/Pingree 
School Athletic 
Fields, Webb 

Park (North 
Weymouth) 

Bare Cove Park, 
More Brewer Park, 


Impact 


Incorporated 
Into site 


Joint use of site 


Joint Use of site 


Conversion of 
Parking spaces 
For boat users 


No direct impact 


Adjacent to right- 
Of-way/No 
Direct impact 


Adjacent to right- 
Of-way/No 
Direct impact 


Adjacent to right- 
Of-way/No 


South Shore Country Direct impact 


Club, Green at Short 


South Street, home 
Home Meadows, 


Chief Justice Cushing 


Highway Conserv- 
ation area, Foundry 
Pond Conservation 
Area, Hingham 
Skating Club 


Mitigation 


Coordination with DEM on 
future planning; park-and- 
ride lot design should not 
preclude use such as 
bikeway 

Mitigation measures 
Developed under No 

Build. No further 
Mitigation proposed. 
Mitigation measures developed 
Under No. Build. No further 
Mitigation proposed. 

None proposed as sub- 
stantial public parking 
Exists in the area and much 
Of the year commuter 
Parking complements 
Beachgoer parking 

Fencing as appropriate 


Fencing as appropriate 


Fencing as appropriate 


Fencing as appropriate 
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Use of the downtown parking lot to develop a Station Street Station in the 
Commuter Rail - Hingham Tunnel Alternative 6c would displace community 
activities such as Christmas tree sales and the Farmer's Market that are now 
customarily held in the lot. Hingham Tunnel Alternative 6d would tunnel un- 
der a portion of the South Shore Country Club but would not permanently 
eliminate any of the functions now available there. 


As noted for the Commuter Bus alternative, reinstitution of commuter rail 
would utilize a portion of the right-of-way used for the access and yard area of 
the Scituate Department of Public Works, but would not impact the operation 
of the facility. 


Parking for a privately owned entertainment center, the South Shore Music 
Circus, directly abuts the Greenbush Line right-of-way near Cohasset Center. 
There is no property taken and no reduction in parking capacity. The stage 
and seating for the entertainment center are outside the noise impact contour 
for Category I land uses. Schedules for productions are generally in the eve- 
ning after the evening peak period; activities at the performance center would 
not usually coincide with commuter rail pass-bys. 


Specific impacts on these adjacent facilities are discussed under other impact 
sections such as noise, vibration, traffic, safety and security and historic prop- 
erties. Mitigation would consist of fencing and landscaping as appropriate, 
coordination of traffic signals for access, etc. 


4. Aesthetic Resources 


Aesthetic Resources Impacts. Project elements were assessed for adverse 
aesthetic impacts if they would result in a significant change from current 
conditions and produce one or more of the following characteristics: 


» An important view or vista would be permanently blocked or diminished. 
In applying this criterion, the occasional passing of a bus, boat, or train 
was not considered to cause such an impact; 


» An area valued for its visual character would be removed or significantly 
altered; and 


» New buildings or facilities would be significantly out of scale in height or 
mass with existing structures or neighboring uses. 


Reconstruction of the right of way, street reconstruction, traffic control de- 
vices, signs, and other elements of the project would represent a change from 
current conditions, and therefore would have some visual impact. However, 
these changes were not considered to be a significant aesthetic impact requir- 
ing specific mitigation unless one of the above conditions occurs. In particu- 
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lar, curbs, fences, traffic islands, and traffic signals are similar in design and 
scale to similar features that are or were formerly found in the corridor. 


Mitigation - Aesthetics. These criteria would not be violated under either the 
TSM - Commuter Bus alternative or the Commuter Boat alternatives and no 
mitigation measures are proposed. 


Consideration of the above aesthetic criteria significantly affect project design 
at three specific locations. Two apply under the Commuter Rail - At Grade 
alternative, and two apply to the Commuter Rail - Tunnel alternative. 


» Noise analysis has shown that a noise barrier would reduce noise levels 
during train pass-bys in the vicinity of Hersey Street. To be effective, this 
barrier would need to visually obtrusive within the Lincoln National Reg- 
ister Historic District. Mitigation would be to design the noise barrier to 
be unobtrusive as possible. 


» The Commuter Rail - Tunnel alternative would require a tunnel ventilation 
shaft somewhere in the Hingham Square area. Mitigation would be to de- 
sign such a structure in a manner to be aesthetically pleasing within the 
Lincoln National Register Historic District. 


» At the Greenbush layover facility (Option A, Herring River), the layover 
facility would be located on the right-of-way extending into the North 
River estuary. It would be necessary to raise the grade of the train storage 
yard, possibly with retaining walls, to place it above the 100 year flood 
level and to provide a level area for train storage. This would alter the 
visual character of the estuary. Proposed mitigation would be to screen 
the train sets at the layover facility utilizing landscape planting to mini- 
mize their visibility across the adjacent marshland. 


The impacts of transportation alternatives on aesthetic resources and possible 
mitigation are listed on Table V-32, “Aesthetic Resources Impacts and Miti- 
gation.” In general, the design of facilities for the Greenbush Line project 
would be developed in a manner which minimizes negative visual impacts and 
to enhance the attractiveness of new facilities to the extent feasible. Parking 
lots for park-and-ride lots or commuter rail stations would be landscaped and 
lighted to make them as attractive as possible. Where there are neighboring 
residential, recreational, or other sensitive uses, a thickly planted buffer would 
be created to minimize aesthetic impacts. Bus shelters or commuter rail sta- 
tion canopies would be small and would be placed as unobtrusively as possi- 
ble. 
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Table V-31: Cultural and Community Facilities Impacts and Mitigation 


Alternative Town 

2. TSM - Commuter Bus Scituate 

3. Commuter Boat - Hingham None 

4. Commuter Boat - Hingham Hull 

and Hull 

5. Commuter Rail - At Grade Weymouth 
Hingham 
Cohasset 
Scituate 


6. Commuter Rail - Tunnel Hingham (in addition to 


Facility 


Scituate DPW 


Nantasket Pier 


Pingree School 
Lovell Playground 


Hingham Square 


Osgood School and Playground 
and Nature Trail 


South Shore Music 
Circus 


Cohasset Village 


Scituate DPW 


Lincoln Park Senior Center 


Fire Station on First Parish 
Road 


Wheeler House Elderly 
Housing 


Nature of Impact 


Egypt park-and-ride utilizes a portion of 
access to town DPW yard 


Activation of pier for docking purposes 


Pedestrian safety 

Pedestrian safety 

Pedestrian safety; traffic; noise; vibration 
Pedestrian safety and access to adjacent 
conservation land 


Sound 


Noise;vibration;pedestrian safety 


Reactivation of right-of-way utilizes of 
portion of access to town DPW yard 


Noise; proximity of station platform 


Traffic queuing during pass-bys 


Noise 


Mitigation 


Minimal impact; minor reorganization of 
access 


None needed; pier to be utilized for 
purpose constructed 


Fencing 
Fencing 


Fencing; ballast mats as appropriate to 
lessen vibration 


Fencing as appropriate; relocate access 
to conservation land along Ripley Road 


Minimal impact due to timing of events 
in relation to train pass-bys 


Fencing; operations to lessen noise; 
ballast mats as appropriate to lessen 
vibration 


Minimal impact; minor reorganization of 
access 


Noise level is not within range requiring 
mitigation; visual barrier; landscaping 


Coordination of traffic light at fire 
station entrance 


Noise barrier or track realignment to 
avoid impact 
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Alternative 
Alternatives 6a, 6b, 6e 


6. Commuter Rail, Tunnel 
Alternative 6c 


6. Commuter Rail, Tunnel 
Alternative 6d 


Town 


impacts for other towns 
shown for Alt. 5) 


Hingham (in addition to 
impacts for other towns 
shown for Alt. 5) 


Hingham (in addition to 
impacts for other towns 
shown for Alt. 5) 


Facility 


Station Street Station 


South Shore Country Club 


Nature of Impact 


Displaces periodic community activities 
at municipal parking lot 


Tunnel in and under portion of golf club 


Mitigation 


Activities can be relocated to other open 
areas within the community 


Fence area and provide access around or 
over site during construction 
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Table V-32 - Aesthetic Resources and Mitigation 


Alternative 


2. TSM - 
Commuter Bus 


3. Commuter Boat - Hingham 


4. Commuter Boat -Hingham and 
Nantasket 


5. Commuter Rail - At Grade 


6. Commuter Rail - Tunnel 


Town 


None 


None 


None 


Hingham 


Scituate 


Hingham 


Scituate 


Aesthetic Resources 


Wood fences or noise barriers could 
impact appearance of Hersey Street 
area 


Greenbush layover facility (Option A) 
would be visible from North River 


Ventilation shaft could impact harmo- 
nious appearance in Hingham Square 
area 


Same as Commuter Rail - At Grade 


SHORT-TERM CONSTRUCTION IMPACTS 


Mitigation 


Landscape planting 


Landscape planting 


To be determined 


To be determined 


Disruption occurring during the construction period covers all transitory 1m- 
pacts associated directly with actual construction operations, typically short- 
term impacts. These impacts include air quality, noise and vibration, wetlands 
and water resources, traffic, safety and security, and economic factors. While 
the construction phase is not permanent, the short-term impacts can be signifi- 
cant and warrant mitigative measures. Assessing construction period impacts 
involves identifying the location and extent of construction, identifying a pre- 
ferred construction technique, and determining the impacts generated by that 
construction technique. Construction laydown and staging areas would be 
sited outside natural and cultural resources as well as residential neigh- 
borhoods wherever and whenever possible. 


Construction impact could occur at the TSM - Commuter Bus alternative 
park-and-ride lots and at the Nantasket Pier under the Commuter Boat - 

Hingham and Hull alternative. The most significant construction impacts 
would occur under the commuter rail alternatives. 


1. Construction-Related Air Quality Impacts 


Impacts. Air quality in the study area would not be significantly affected by 
construction along the right-of-way due to the transitory nature of railbed and 
track construction and the confined right-of-way. Greater construction activ- 
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ity would occur at major bridge, park-and-ride lots, and station sites, but 
would be highly localized in nature. 


Construction of the proposed alternatives may result in emissions of nitrogen 
oxides (NO;,), sulfur oxides (SO,), carbon monoxide (CO), hydrocarbons 
(HC), and particulate matter. Emissions produced during the construction 
phase are short-term and are not generally considered significant. 


Fugitive dust emissions are proportional to the amount of earth being moved 
and the length and speed of travel on unpaved roads. Very little earth would 
be moved for these alternatives since there are no major fill requirements, no 
blasting, and no tunnels or underground facilities to construct. However, sub- 
stantial quantities of ballast must be moved on site and distributed along the 
rights-of-way. Any significant impact from fugitive dust particles would be of 
short duration and localized because these particles are quite large in size and 
fall out close to the sources of generation. 


Mitigation. Mitigating fugitive dust emissions involve curbing or eliminating 
its generation. Mitigation measures that are being considered include: 


» Wetting and chemical stabilization on construction site to suppress dust 
generation 


» Watering and covering of trucks with earth loads 
» Cleaning paved roadways 


» Adequate construction preplanning to reduce traffic interruptions, lane 
closings, route detours, and to minimize use of unpaved roadways 


» Adequate construction scheduling to reduce time that the ground is left 
unpaved and to account for peak and off-peak traffic volumes and direc- 
tions 


Such mitigative measures would be included in construction contract docu- 
ments. 


2. Construction-Related Noise and Vibration 


Impacts. Construction along the right-of-way, at station sites, and park-and- 
ride lots would result in increased noise and vibration levels due to the use of 
heavy machinery, and the construction procedures employed. These impacts 
are, however, short-term. 


Mitigation. Due to the concern about construction period disruption, noise 


and vibration guidelines would be incorporated into the construction docu- 
ments and shall be in conformance with local, state, and federal statutes. Spe- 
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cific noise and vibration control measures would be reviewed during detailed 
engineering design and are negotiated as part of the construction permitting 
process. 


Unusually noisy construction activities such as pile driving, hydraulic excava- 
tion, use of chain saws, and jack hammering as well as hauling of materials on 
residential streets would be scheduled between 7 a.m. and 8 p.m. in certain 
cases as agreed upon with individual municipalities. 


Control of construction noise is accomplished by the use of quiet equipment 
and procedures in the vicinity of noise-sensitive areas. Noise specifications 
will be incorporated in construction documents here impacts are identified. 
These specifications will be enforced through a program of field inspection 
and compliance review. Where possible, quieter processes will be substituted 
for noisier ones in the vicinity of noise-sensitive areas. For example, impact 
pile driving can be replaced with the much quieter drilled piles. 


The construction procedures for station, right-of-way, and park-and-ride lots 
would be strictly controlled within the final design documents and would re- 
quire consultation and agreement among designers, local and state officials 
and abutting businesses and occupants during the final design. 


3. Construction-Related Wetlands and Water Resource Impacts 


Impacts. Construction activities often have their greatest impact upon water 
quality due to soil erosion and sedimentation. Most erosion and dredging 1m- 
pacts can be adequately controlled by careful construction management of the 
construction site. All anticipated construction activities, including reconstruc- 
tion of the railbed, rehabilitation of bridges, construction of new bridges, and 
construction of new or expanded parking lots that would occur in the vicinity 
of wetlands and waterways would be reviewed and permitted by the local con- 
servation commissions, MADEP, and the U.S. Army Corps of Engineers to 
assure compliance with erosion and dredging regulations. Construction re- 
lated impacts are described in greater detail in the support document, Analysis 
of Wetlands Impacts. 


The MADEP regulations require review of construction plans and techniques 
with local conservation commissions for any activity that occurs within 100 
feet of a wetland or waterway. The Army Corps of Engineers will be con- 
sulted where any previously discussed alterations to wetlands are proposed. A 
conservation commission may require that specific conditions be met before 
allowing any construction activity. Conservation commission review would 
be required in every community through which the Greenbush Line would 
pass. The names of each town and the wetland or waterway potentially im- 
pacted are shown in Appendix E, Figure 1. 
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Mitigation. Strict precautionary and protection measures would be imple- 
mented to minimize the impacts. Measures to be taken to minimize construc- 
tion related impacts are described in greater detail in the Analysis of Wetlands 
Impacts. Before any construction activities begin in the project area, wetland 
areas would be delineated through the use of wetlands maps. Stakes of con- 
trasting colors would be set in the field to delineate wetland resource areas 
from other resource areas. Once the wetland is staked, siltation barriers would 
be placed along the boundary of the wetlands and the work area to protect the 
integrity of the resource area. A continuous row of staked hay bales will be 
utilized to prevent erosion debris from entering the resource area. 


Erosion control is one of the primary mitigation measures that would be em- 
ployed during the construction of the project in or adjacent to wetland re- 
source areas. Measures employed during construction include the use of hay 
bales, filter fabric fences, cleaning existing drainage facilities, installing un- 
derground pipe culverts to improve drainage, dewatering of sediments, and 
siltation basins. 


Once these initial activities have been completed, site preparation for the wet- 
land replacement, where required, will be implemented. The wetland re- 
placement area will be graded to ensure that it has a proper hydrological con- 
nection to the adjacent wetland. The upper layer of hydric soils (4” — 12”) 
will be transferred from the wetland to be displaced and used to line and con- 
struct the replacement wetland area. This top layer of soil contains the seeds 
and roots of many plant species and 1s important in the re-establishment of 
wetland vegetation. Careful use of this soil will enable the successful re- 
placement of wetlands as the transferred plant materials are indigenous to the 
locale. Appropriate techniques will be used to avoid contamination during 
removal and transport of the soil material. If it is necessary to stockpile this 
soul, it will be carefully removed and stored at designated areas and all neces- 
sary erosion control measures will be employed. 


Construction on upland areas adjacent to wetland resources would include 
grading to a slope that minimizes the potential for erosion. If construction 
must occur on steeper slopes because of topography or the presence of bed- 
rock, special techniques would be employed to speed the slope stabilization. 
All upland slopes which are capable of supporting vegetation would be 
mulched with hay and seeded or planted. These slopes can be expected to be- 
come fully vegetated within one growing season. 


All construction staging areas and stockpiling areas would be restored to cur- 
rent conditions. If an oil or gas spill occurs, all contaminated soils would be 
removed and disposed of in a manner prescribed by the MADEP. 


Short-term water quality impacts to waterways, such as in reconstruction of 


the Bound Brook Bridge, would be minimized through the use of appropriate 
construction techniques to be developed in coordination with the U.S. Army 
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Corps of Engineers, U.S. Coast Guard, Massachusetts Coastal Zone Manage- 
ment, and Conservation Commissions. Disposal of dredged material would be 
in conformance with MDEP regulations. Construction activities within the 
Weir River could prove disruptive to migratory fish runs and would be sched- 
uled to avoid the spawning season. 


4. Construction-related Traffic 


Impacts. Traffic impacts can be divided into three general categories: 1) rail 
freight, 2) automobiles and trucks, and 3) pedestrians. All three categories 
would experience some delays, reduced capacity and volume, and restrictions 
due to construction. Rail freight impacts would be limited to the East Brain- 
tree area. Schedule changes, rerouting, restrictions during rush hours, staging 
barriers, and prolonged construction periods (to account for peak/off-peak 
scheduling) would minimize the traffic impacts. Access to adjoining facilities 
and properties would be maintained for both vehicles and pedestrians. 


If street closings are involved in construction, attempts would be made to 
close one-half of the road, do necessary construction, then return traffic along 
the completed portion of the road, and undertake construction on the other 
half of the road. Temporary closing of grade crossings for construction would 
be scheduled to minimize impact on traffic. Where grade crossings are in 
close proximity, one or two may be closed at the same time with traffic di- 
verted to nearby crossings. 


5. Construction-related Safety and Security 


Impacts. Safety and security at the job sites would be the responsibility of 
the MBTA's contractor. This project would primarily involve sites which are 
off limits to the general public. This status would not change during construc- 
tion work. The contractor, when working on or close to areas open to the 
general public would be required to implement measures necessary to protect 
the general public from personal injury. This would include fencing, shoring, 
and bracing of excavations, and walls and other methods as required. Excava- 
tion sites would be secured by fencing to prevent accidental falls into the ex- 
cavation. Work zones would be properly protected and police details would 
be secured by the contractor where necessary. Storage of materials on the job 
sites would be in conformance with local codes and ordinances. All construc- 
tion activity which interfaces with any railroad operations in East Braintree 
would be coordinated with railroad personnel. 


6. Construction-related Economic Factors 
Impacts. The economic impacts associated with construction within the 
study area may be felt by residents, commuters, or businesses that are directly 


impacted by the construction. Travel delays, rerouting, reduced capacity and 
volume at the locations indicated in Tables V-3 through V-4 and business in- 
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terruptions would produce short-term inconveniences. Such inconveniences 
would be minimized by scheduling construction activities to avoid peak travel 
hours at the impacted locations. Construction activities and staging would be 
arranged to minimize, to the extent possible, impacts on on-street parking, and 
to provide continued access to stores and residences from public streets and 
sidewalks. 


There would be several resultant economic benefits during the project's con- 
struction. There would be a requirement for about 5,000 person years of con- 
struction associated with the project which would offer greater employment 
opportunity in the Greenbush Line Corridor. Also, numerous service and 
supply businesses would benefit secondarily from the ongoing construction 
activity. 


7. Construction Techniques 


Impacts. For the commuter rail at grade alternative, impacts could be re- 
duced by moving material and equipment over the right-of-way in order to 
minimize disruption to adjacent property. Staging and storage areas would be 
located away from the historic resources in the corridor. Noise levels would 
be somewhat elevated, as expected with the use of diesel equipment, but no 
significant vibration impact is anticipated with this construction method. 
The cut-and-cover tunnel alternatives and the approaches to the deep bore 
tunnel would be constructed with a slurry-wall technique. The slurry wall 
would be dug by a machine with a clam-shell bucket at the end. This would 
result in additional vibration impact as the bucket hits the bottom of the 
trench. Alternatively, in sensitive areas a hydromill trench digger could be 
used, but additional vibration would still occur where rock must be fractured 
in order to remove it. 


Design of alternatives, particularly the tunnel alternatives, have been designed 
to minimize any blasting. It cannot be guaranteed that blasting will be com- 
pletely eliminated due to the uncertainty of geologic conditions which may be 
encountered, particularly in the deep bore tunnel alternative. 


Attempts would be made to use park-and-ride, boat terminal or commuter rail 
Stations as construction staging areas to minimize land takings and impact on 
properties in the vicinity of construction. 


Cross streets could remain partially open during the construction of grade 
crossings. Some cross streets would have to be closed temporarily during 
construction. Major crossings would be partially bridged during construction 
to allow traffic to pass. Following construction of the slurry walls, soil and 
rock would be removed from the tunnel section. Some material would be 
stored nearby for backfill, while the majority would be removed off-site for 
disposal. After excavation of the tunnel, a bottom slab of concrete would be 
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poured, followed by construction of the tunnel roof and backfill over the tun- 
nel. 


Construction of the deep-bore tunnel would reduce the amount of surface dis- 
ruption relative to the cut-and-cover alternatives. The approaches and outer 
ends of the tunnel would be constructed with the slurry-wall technique. The 
deep-bore section would be drilled by a rock boring machine. Access to the 
surface would have to be constructed at regular intervals to provide egress and 
ventilation. 


Blasting or other impact methods for rock removal would be required for all 
tunnel alternatives. This could result in vibration damage to building very 
close to the right-of-way. Construction damage would be carefully monitored, 
with timely repair of building damage provided by the construction contractor. 
In some cases, underpinning of building before the state of construction may 
be required. 


The proposed station sites have been designated as potential construction stag- 
ing areas. In addition, the MBTA has arranged with the Town of Hingham to 
use the Station Street parking lot, if needed, as an additional staging area for 
tunnel construction. Additional sites may be identified by construction con- 
tractors, and will be examined in supplementary environmental analysis if re- 
quired. The MBTA will continue to coordinate with the municipalities con- 
cerning construction staging and minimizing local impacts of construction ac- 
tivities. 
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Chapter VI 


EVALUATION OF ALTERNATIVES 


Impacts) and V (Environmental Consequences) for each of the alter- 

natives under consideration. It then presents a comparative evalua- 
tion of the alternatives on the major criteria presented in this document, de- 
scribes the process that resulted in the selection of the preferred alternative 
(the proposed action). Finally, this chapter describes how the project has 
been changed and improved through the project planning and development 
process, and identifies further refinements that are expected during the later 
design phase for this project. 


T his chapter summarizes the findings of Chapters IV (Transportation 


This chapter does not include some discussions that were included in Chapter 
VI of the SDEIS/R. The previous version included an extensive discussion of 
cost effectiveness measures, particularly a measure required by the Federal 
Transit Administration. These measures were required for funding allocation 
purposes, not environmental assessment. The FTA is no longer involved with 
this project (and they no longer require this measure). The cost-effectiveness 
calculations involved artificial allocations of costs that did not correspond to 
actual costs, and as a result, were often misunderstood or misconstrued by the 
public. Further, these cost effectiveness measures are not required or ex- 
pected under state environmental laws, so they have been omitted from this 
version of Chapter VI. 


Another important difference between Chapter VI of the FEIR and compara- 
ble sections of the SDEIS/R is that, when the SDEIS/R was prepared, it pre- 
sented information in anticipation of decisions that had not yet been made. 
The FEIR looks back on the process that has occurred since the publication of 
the SDEIS/R, and reports decisions that have already been made. 


COMPARISON OF ATTRIBUTES OF THE ALTERNATIVES 


The information presented in this chapter is drawn from the discussion previ- 
ously presented in Chapters I, IV, V and VII. In particular: 
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» Information on capital costs is presented in Chapter II (Alternatives Con- 
sidered). Any additional calculations done for comparison purposes are 
explained in this chapter. 


» Information on ridership levels and other benefits are drawn from Chapter 
IV (Transportation Impacts). Again, any new calculations based upon this 
information is explained in the text of this chapter. 


» Information on environmental effects is drawn from Chapter V (Environ- 
mental Consequences) and Chapter VII (Effects on Historic Resources, 1n- 
cluding Appendix B to the FEIR). 


Ridership and cost information is, by its nature, quantifiable. That is, a rea- 
sonable estimate can be made of the number of riders an alternative will at- 
tract or the amount in dollars that an alternative will cost to construct. These 
numbers can be readily evaluated and compared. For environmental effects, 
however, such quantification is not available for all impact categories, and in 
any event, it 1s difficult to compare or combine different impact categories. 
Additionally, under state environmental law, environmental effects must be 
evaluated to determine if they are “significant.” Significant effects must be 
reported in the EIR. For each impact category, a reasonable effort has been 
made to determine the “significant” level in an objective manner (see Chapter 
V). 


The attributes of the various alternatives under consideration are summarized 
in Table VI-1, Comparison Matrix of Greenbush Alternatives. For compari- 
son purposes, the following qualitative assessment of environmental effect has 
been developed for each impact category (along with the symbols used in the 
comparison matrix): 


+ The effect is generally positive, in that it contributes to im- 
proved environmental quality. 


O The effect is neutral, insignificant, or negligible. This category 
may include effects that would otherwise be negative, but have been 
reduced, avoided or mitigated by the project to reduce or offset such 
negative effects. 


+/® There may be negative impacts at particular locations, balanced 
by positive impacts at other locations or an overall positive effect. 
Generally, the negative effects are in particular locations (described 
more fully in Chapter V, “Environmental Consequences.” The posi- 
tive effect indicated may be regional (an overall positive effect with 
some local negative effects), or it may be in a different location (re- 
duced traffic on one location balanced by increased traffic in another). 
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e The effect 1s negative, but not at the “significant” level. 


@e@ Significant negative effects may occur. An effect 1s generally 
significant if it reaches the level that a reasonable decision-maker 
would take it into account in the decision, and either take steps to 
avoid the effect, or explain why the project is justified in spite of the 
effect. 


The impacts that might be determined to be negative or significant vary by 
impact category. These determinations are made based on sociological or sci- 
entific studies, or specific impacts that are considered important for public 
policy reasons (and are specifically identified in state environmental regula- 
tions). The potential significance levels are discussed by impact category: 


1. Land Acquisition. The acquisition of land, by itself, is not a significant 
impact, as all such acquisitions must include full and fair compensation for the 
land owner, and such compensation mitigates the potential impact to the land- 
owner. For environmental and public policy reasons, however, the displace- 
ment of certain land uses by another use, if large enough, would be considered 
a significant negative impact. Land uses in this category would include farm 
land (with prime or unique soil quality), conservation land, watershed protec- 
tion areas, or forests. No such takings are proposed. MBTA policy is to avoid 
residential takings, because of the disruption it causes to families who have to 
move, so these takings may also be considered significant. Under Greenbush 
Option C (north of Driftway layover), several residences would be taken. Ta- 
ble VI-1 assumes the worst case for all open design issues, so these takings 
are shown for all commuter rail alternatives as a negative effect, but because 
of the limited number of takings, are not a significant impact. 


AE 







2. Secondary Develop- 
ment. As noted in Chapter 
V, the transit improvements 
proposed in the various al- 
ternatives considered in this 
FEIR are of such a scale 
that they are unlikely to 
cause any measurable or 
significant change in devel- 
opment that would have 
negative secondary effects. 
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3. Community Cohesion. 
The destruction of impor- 
tant community activity 
centers, or creating perma- 
nent barriers that interfere 





State-of-the-art grade crossing warning sys- 
tems improve safety. (Wales St., Abington, 
shown) 
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Table VI-1 — Comparison Matrix of Greenbush Alternatives 


1 Z 3 4 5 
Impact No Build TSM Boat Boat CRR 
Hingham Hingham/Hull at grade 
1. Land Acquisition O O O O ®@ 
2. Secondary O O O O O 
Development 
3. Community Cohesion O O O O O 
4. Safety & Security O O O O +/@ 
5. Traffic O O @ e@ +/@ 
6. Air Quality O O e ® +/@ 
7. Noise* O O O O ee 
(11) 
8. Vibration* O O O O ee 
(73) 
9. Waterways O O O O O 
10. Wetlands* O O O @ @ 
(.1) (1+) (5) 
11. Water Quality O O O O O 
12. Flooding O O O O O 
13. Wildlife O O O O O 
14. Coastal Zone O O O O O 
15. ACEC O O O O O 
16. Scenic Rivers O O O O O 
17. Energy O O @ ® ~ 
18. Parklands O O O O O 
19. Historical O O O O ee 
20. Cultural O O O O O 
21. Aesthetic O O O O ® 
22. Construction O O O O ® 
23. Ridership 0 (Base) +50 +250 +280 +2270 
(A weekday inbound 
boardings) 
24. Cost 0 $10 mil $30 mil $47 mil $362 mil 


Notes: + benefit; O neutral, no significant impact; @ negative impact; @®@ significant impact; +/@ 
negative impacts at specific location balanced by positive effects (regional or other locations) 

All comparisons to no-build, after mitigation 

Assumes worst case on open design issues 
* Numbers in parentheses refer to residences significantly impacted (noise after noise walls, vibration after 
mitigation), or acres of wetland filled, dredged, or otherwise impacted (wetlands) 
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6c 
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Long 
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O 
@ 
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impacts at specific location balanced by positive effects (regional or other locations) 


All comparisons to no-build, after mitigation 
see Notes, previous page. 
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with community activities, could present significant community impacts. 
These potential impacts have been avoided or mitigated by providing alterna- 
tive paths and replacement parking. 


4. Safety and Security. While grade crossings provide an opportunity for 
new traffic accidents, such danger is largely mitigated by state-of-the-art 
grade crossing warning systems and by offsetting reduction in crashes due to 
reduced automobile use. The grade crossing warning systems are also de- 
signed to minimize dangers to pedestrians at crossings. Potential dangers to 
trespassers is mitigated through placement of fencing along the tracks in resi- 
dential areas and near parks, schools, and similar locations. There are no sig- 
nificant effects on the crime rate. 


5. Traffic Delays. A major transportation project such as Greenbush has the 
potential to cause changes in traffic patterns at volumes. Near station en- 
trances, the increase in traffic volume, and the need for cars to turn into and 
out of station parking lots, creates potential traffic conflicts. Also, traffic will 
be delayed slightly at grade crossings when the gates come down to allow 
trains to pass. These potential impacts due to grade crossings and traffic at sta- 
tions have been largely mitigated by traffic control devices and intersection 
improvements. Further, the overall reduction in automobile travel in the cor- 
ridor, caused by commuters shifting to commuter rail, largely offsets any 
negative effect of the project on traffic. 


6. Air Quality. The U.S. Environmental Protection Agency has stated that 
air quality, by itself, does not present a compelling reason to proceed, or not to 
proceed, with commuter rail. Nonetheless, the analysis in Chapter V shows 
that there are some air quality benefits and some increased emissions (chiefly 
NOx from buses, boats, and locomotives). Following EPA’s guidance, these 
impacts are not considered significant. The commuter rail project continues to 
be an important component of regional planning for air quality improvement, 
and the benefit to the overall plan offsets any increases in emissions from 
trains. 


7. Noise. The commuter rail alternatives have the potential to negatively im- 
pact a significant number of homes by increasing noise in the environment. 
Some of these homes are impacted to a significant degree. Significant noise 
impacts are those defined as “severe” in the Federal Transit Administration 
guidelines, referenced in Chapter V. The number of homes affected at the 
significant level after mitigation is shown for comparison purposes. The noise 
mitigation considered in these figures includes only noise walls —there is also 
a significant amount noise mitigation addressed at interior noise (such as 
changes to the insulating qualities of the building), but the effect of this miti- 
gation does not show up in the outside noise levels that are evaluated in this 
FEIR. 
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8. Vibration. Vibration impacts are considered severe if ongoing operations 
are at a level high enough (after mitigation) to result in building damage. If 
vibration is high enough to cause annoyance (as defined in the FTA guidelines 
referenced in Chapter V), after mitigation, this is recorded as a negative im- 
pact, and treated as a significant environmental effect for the purposes of this 
FEIR. The number of homes affected by vibration, after mitigation, is shown 
for comparison purposes. 


9. Waterways. Waterways (streams, ponds, culverts, etc.) may be affected 
by a transportation project in two ways: filling, rerouting, or other physical 
changes may alter the function of the waterway; and runoff from the project 
may affect the flow of water into or through the waterway. Impacts on water 
quality or flooding are discussed separately, below. Bridge abutments, cul- 
verts, and other construction would be designed to minimize any impact to 
waterways, and such impacts are not considered significant. Any potential 
impact to waterways due to runoff from tracks or station facilities would be 
satisfactorily mitigated by drainage system design and runoff treatment, to be 
designed in compliance with state law to minimize flow impacts. No flow 
restrictions or navigation interference would be created (the slight improve- 
ments to flow at certain locations 1s not considered significant). 


10. Wetlands. Because the Greenbush right of way is located next to wet- 
lands along much of its length, small impacts (fill or temporary excavation) 
are inevitable. In many cases, failure of drainage systems or deliberate altera- 
tions to drainage has created wetlands on the right of way. The filling or 
dredging of wetlands is considered a negative effect, even though it would be 
mitigated by construction of an equal area of similar wetlands. The wetland 
impacts, as well as the proposed mitigation for these impacts, are tightly regu- 
lated under state and federal law and are subject to extensive agency review. 
The small amount of wetlands affected, and the mitigation proposed, avoids 
significant damage to this resource. 


11. Water Quality. Prior studies have indicated no measurable impact to 
ground or surface water quality due to runoff from the track or ballast. Runoff 
from parking lots and driveways would be treated as required under state law 
to minimize silt and oil impacts on waterways, particularly those that affect 
drinking water. To comply with a state DEP decision, the MBTA will relo- 
cate an inactive well (proposed for reactivation) in Cohasset to move it more 
than 250 feet from the rail bed. As a result, no significant impacts are ex- 
pected, after mitigation. 


12. Flooding. Any time there 1s new construction next to or within a flood- 
plain, there is a potential impact on flood storage capacity. State law requires 
that new projects be designed to eliminate impacts on flood storage volume or 
on the speed of runoff, and the Greenbush project will comply with those re- 
quirement. No impacts are expected, after mitigation. 
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13. Wildlife and Vegetation. Impacts would be significant if there were ap- 
preciable loss of habitat of endangered or threatened species (in an area where 
they are known to exist), or a significant level of habitat loss for other species. 
No such impact is expected. 


14. Coastal Zone. Land uses that are inconsistent with state coastal zone 
management policies would be significant impacts. The proposed uses are 
consistent, and therefore there 1s no impact. 


15. Areas of Critical Environmental Concern. The visibility of permanent 
transportation facilities from the ACECs is addressed under aesthetics, below. 
There is no taking or other direct effect on ACECs. 


16. Scenic Rivers. The project is outside the protected areas of scenic rivers, 
and therefore there is no direct impact on these rivers. Nonetheless, a number 
of observers have expressed concern about potential spills of diesel fuel and 
the aesthetic impact of the commuter rail line. Any danger from fuel spills 
has been minimized by the use of drainage trays and catch basins under loco- 
motives in the layover facility. The potential visibility of trains or support fa- 
cilities from the rivers is largely mitigated through design measures (see also 
aesthetics, below). 


17. Energy Use. Energy use impacts, even where negative, are relatively 
small compared to the regional energy use level, and are therefore not signifi- 
cant. 


18. Parkland impacts. Impacts to park or recreational facilities occur at lo- 
cations in Cohasset (railroad tracks formerly owned by the state park depart- 
ment) and Scituate (tennis courts). These facilities will be replaced with com- 
parable or improved facilities in the area. Where replaced with equivalent fa- 
cilities, impacts on parks and other public recreation or conservation land is 
not significant. 


19. Historical and Archaeological Resources. The MBTA has adopted the 
determination of effect made by the Corps of Engineers and the Massachusetts 
Historic Commission (prior to consideration of mitigation), and an adverse 
effect 1s considered significant for these purposes, even though mitigated in 
accordance with a Programmatic Agreement as described in Chapter VII of 
this FEIR. The Corps of Engineers may interpret this finding differently, in 
their interpretation of federal environmental laws. In particular, they may find 
no significant impact to historical resources after consideration of mitigation. 
No finding was made by the Corps and MHC regarding the non-rail alterna- 
tives. 
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20. Cultural and Community Facilities. No significant impacts were 
found. One tunnel alternative would displace some short-term community 
activities in a parking lot. 


21. Aesthetic Resources. The impacts, as described in Chapter V, are 
largely mitigated through design measures, and are not considered significant. 


22. Construction impacts. Mitigation measures are provided for noise and 
vibration. Because they are temporary in nature, these impacts are not consid- 
ered to be significant. 


23. Ridership. Total corridor transit ridership (weekday, all day, inbound) 1s 
shown as an increment above the no-build. This figure is calculated from Ta- 
ble IV-4, which shows peak period inbound riders, expanding to all day in- 
bound riders by multiplying by 1.29. 


24. Cost. The total capital cost (construction, vehicles, engineering, etc.) 1s 
shown in 2004 dollars (representing the mid-point of construction of the major 
build alternatives). 


EVALUATION 


This section presents a discussion of how the various alternatives compare on 
the major evaluation criteria, starting with ridership objectives, then costs, 
then environmental considerations. 


ABILITY TO ACHIEVE PROJECT OBJECTIVES 


Chapter I (Purpose and Need) presented a discussion of the major objectives 
of this project. The project objectives support regional transportation, land 
use, and environmental goals, and fall into two general categories: 


» Objectives related to improved regional air quality, reduced energy con- 
sumption, more livable cities, and other benefits that follow from in- 
creased transit use and reduced reliance on the automobile for commuting 
and other trips. 


» Objectives related to the equitable distribution of transportation services 
and environmental benefits across the entire Boston metropolitan area. 


The regional goals and policies supported by these objectives have shaped the 


region’s transportation planning for the last 30 years, starting with the Boston 
Transportation Planning Review (BTPR). Since that time, the region’s trans- 
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portation, land use, and air quality plans have reflected certain common 
themes, among them: 


» A major realignment of the highway construction process. Plans for major 
highways on new alignments in the regional core (inside Route 128) have 
been largely abandoned in favor of reconstruction and maintenance of ex- 
isting roadways. Outside the regional core, highway construction has in- 
cluded some limited capacity increases (such as completion of Interstate 
495 and widening of other roads), along with improved connections and 
interchanges to improve the efficiency of the system. 


» An emphasis on redevelopment and increased investment in the central 
areas of the major cities of the region, particularly Boston, with controlled 
growth in the undeveloped areas farther from the city centers. 


» A significant investment in the quality and capacity of transit services into 
downtown Boston and other core cities. This has included rapid transit 
extensions, new commuter boat services, new express bus services, and 
the purchase and overhaul of the regional commuter rail system. This 
transit investment was accompanied by limits on new parking spaces in 
Boston and Cambridge and other efforts to discourage driving and encour- 
age transit use in the regional core. 


This new planning approach has been phenomenally successful. Downtown 
Boston has remained economically healthy, with significant investment in 
commercial, residential, and institutional buildings. Transit ridership has 
grown Steadily over this period, and Boston continues to be known for its liv- 
able, pedestrian-friendly downtown area. 


Notably, the state’s plans to improve and maintain air quality have incorpo- 
rated these land use and transportation policies, and have relied on the trans- 
portation program to provide an appreciable share of the air quality benefits 
that are required to meet federal standards. This strategy reflects an effort to 
spread the burden of meeting air quality targets evenly across all sectors of the 
regional economy, in order to reduce negative effects on particular industries, 
and to gain broader support for air quality and other regional environmental 
and economic policies. 


The State Implementation Plan for air quality specifically includes the Green- 
bush commuter rail line, along with other transit measures across the region, 
as part of its strategy to achieve air quality objectives. Similarly, the Green- 
bush project is part of a set of transit commitments made by the state as miti- 
gation for negative effects of the Central Artery/Tunnel project, and is in- 
cluded in the September 2000 Administrative Consent Order for air quality 
improvements, described in Chapter V. 
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Most of the regional goals outlined above, and described in Chapter I of this 
FEIR, are described in terms of the quality of the service offered to the rider, 
or in terms of the effect of the transportation system on the environment. The 
most important measure of how well these objectives are being met is the total 
volume of transit riders in a particular area or corridor. In particular, an in- 
crease in total transit ridership from the South Shore would mean an increased 
achievement of objectives related to reduced automobile use and the economic 
vitality of the regional core. Increased transit ridership is also a good indica- 
tor of improved transit service quality and equitable distribution of services. 

In fact, increase corridor transit ridership (or the converse, decreased corridor 
vehicle miles of travel) is the principal measure of compliance with the Cen- 
tral Artery mitigation commitments and the State Implementation Plan (SIP). 


The Central Artery and SIP commitments require implementation of the 
Greenbush commuter rail project, or a substitute project that would achieve 
equivalent transit ridership in the South Shore corridor. Because the Green- 
bush project study considered the widest possible range of potential transit 
improvement projects on the South Shore, the potential substitute project (if 
one exists), would have to come from the list of alternatives considered during 
the project. However, as indicated in Chapter IV (Transportation Impacts), 
only the commuter rail alternatives have the ability to attract the required 
number of transit riders. 


This consideration requires the elimination of the following alternatives: 


1. No Build. This alternative does not achieve any of the ridership objectives 
of the project. 


2. TSM. Even under the optimistic assumptions presented in Chapter IV, this 
alternative would have only marginal effects on corridor transit ridership. 


3. Commuter Boat (Hingham). Commuter boat ridership has risen signifi- 
cantly over the last 10 to 15 years, similar to other suburb-to-downtown transit 
services, aS Service quality and facilities have improved. Additional incre- 
mental improvements in trip speed would result in additional riders, but not 
comparable to new ridership from commuter rail stations close to the homes 
of the riders. 


4. Commuter Boat (Hingham and Hull). The additional service from Nantas- 
ket makes commuter boat service more convenient to some riders, and as a 
result, there is an increase in ridership over Alternative 3. However, this 1m- 
provement applies to a limited part of the region, and for the majority of 
Greenbush corridor residents, the Nantasket service offers no significant 1m- 
provement over the boat from Hingham. The ridership gains from this alterna- 
tive do not compare to those from commuter rail. 
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Only the commuter rail alternatives (Alternatives 5 and 6a-6e) satisfy the pro- 
ject purpose, as defined by the level of transit ridership in the Greenbush cor- 
ridor. These alternatives would directly result in an increase of more than 
1,750 morning peak period inbound transit riders over the current base of 
5,000 riders from the Greenbush corridor. In addition, by freeing parking 
spaces and seats on the Red Line, an additional 700 transit riders would be 
accommodated from the larger region (not just the Greenbush corridor). 


This is not to say that the commuter boat and commuter bus modes would be 
eliminated. In fact, the “commuter rail” alternatives are multimodal alterna- 
tives that include maintenance of the boat and bus modes (at current peak- 
period frequency) as travel choices for South Shore commuters. 


Comments received during the public comment period on the SDEIS/R and 
comments submitted to the Corps of Engineers more recently have alleged 
that some combination of modal improvements, not including commuter rail 
on the Greenbush Line, would produce as many riders as the Greenbush 
commuter rail line. The critical measure is the total transit ridership from the 
corridor, and not whether a single mode has more or fewer passengers than 
any combination of other transit choices. The MBTA has evaluated these 
other combinations, and this analysis shows that the combination of modal 
choices that includes commuter rail on the Greenbush Line (with its stations 
relatively convenient to the home origins of the riders) will attract more riders 
than a combination of modal choices that excludes commuter rail. 


COsTS 


While capital costs are not an environmental impact that would normally be 
discussed in an EIR, the difference in the capital or operating costs of an al- 
ternatives have a substantial effect on the practicability of that alternative. 
Further, increased costs do have a direct affect on the ability of the MBTA to 
pursue its region-wide program of benefiting the environment by shifting an 
increasing number of automobile drivers and passengers to transit services. 
Higher costs incurred by the Greenbush project will mean less money avail- 
able for transit service improvements elsewhere in the MBTA district. 


Of the ten alternatives evaluated in detail in this FEIR, six of them would 
achieve the ridership objectives of the project. These six alternatives vary 
significantly in their estimated capital cost, from a low of $362 million to a 
high of $600 million, due chiefly to the costs of different tunnel designs 
through Hingham Square. 


The different tunnel schemes would not produce any measurable difference in 


transportation benefits — increased ridership levels, improved passenger travel 
times, etc. They would have different environmental effects, which are dis- 
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cussed below. Without ridership or travel time differences, traditional cost- 
effectiveness analysis would be no different from selecting the cheapest alter- 
native, and would not help choose among the remaining alternatives on their 
environmental characteristics. 


Stated another way, cost effectiveness comparisons (cost per rider, etc.) may 
be useful to set a reasonable maximum value for the transportation benefits of 
the project. For example, a full allocation of costs to the automobile commute 
(without regard to who pays the cost), would indicate that the capital invest- 
ment for each automobile commuter to the ise hie Boston area is ap- 
proximately $90,000 to $130,000 in 2004 dollars4 plus ongoing operating 
costs of 25 cents or more per passenger mile. These costs include the pur- 
chase cost of the automobile (and replacement vehicles in future years), the 
construction and land cost for the parking space in Boston, a share of the cost 
of highway construction, and an allocation of medical, pollution control and 
similar costs incurred in support of automobile commuting. If this cost is con- 
sidered as an upper limit to the transportation benefits of transit commuting, a 
capital cost of $410 to $512 million (based on 4100 weekday commuter rail 
riders, each making a round trip) would be justified (commuter rail operating 
costs of 21 cents per passenger mile are no higher than the automobile operat- 
ing costs plus external costs). The cost-effective alternatives would include 
some, but not all, of the tunnel alternatives under this definition. 


Ultimately, the question of how much the MBTA can afford to spend on this 
project will be made by the Board of Directors, whose chairman is the state 
Secretary of Transportation and Construction. Secretary Kevin Sullivan, after 
hearing arguments on the value of the tunnel to Hingham and the South Shore, 
conferred with key legislators, financial advisors and other officials on this 
question. Secretary Sullivan also commissioned an independent engineering 
analysis of the Greenbush project costs, including the costs of tunnels through 
Hingham. In the summer of 2000, Secretary Sullivan established $410 mil- 
lion as the maximum amount that could be included for the Greenbush pro- 
ject, given the financial resources and the demands of other projects in the 
MBTA program. 


This financial constraint eliminates, as financially impracticable, the following 
alternatives: 


6a: Commuter rail with short tunnel through Hingham Square. This alterna- 
tive, at $462 million, exceeds the maximum investment limit set by Secretary 
Sullivan. 


' The SDEIS/R reported a number for auto costs, calculated in the mid-1980s, that was ap- 
proximately half this amount. The difference is related to significant increases over a 15- to 
20-year period in the cost of highway construction, parking structure construction in the city, 
and in the average automobile price. 
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6b: Commuter rail with medium tunnel through Hingham Square. This alter- 
native, at $507 million, exceeds the maximum investment limit set by Secre- 
tary Sullivan. 


6c: Commuter rail with long tunnel through Hingham Square. This alterna- 
tive, at $535 million, exceeds the maximum investment limit set by Secretary 
Sullivan, and may be more expensive, on a per-passenger basis, than automo- 
bile commuting. 


6d. Commuter rail with a deep-bore tunnel under Hingham Square. This al- 
ternative, at $600 million, exceeds the maximum investment limit set by Sec- 
retary Sullivan, and may be more expensive, on a per-passenger basis, than 
automobile commuting. 


Of the ten alternatives evaluated in the FEIR, only two -- Alternative 5: 
Commuter Rail at grade ($362 million), and Alternative 6e: Commuter Rail 
with Hingham Underpass ($409 million) -- satisfy both the project purpose 
and financial feasibility tests. 


ENVIRONMENTAL CONSIDERATIONS AND SELECTION OF THE PREFERRED 
ALTERNATIVE 


VI-14 


In addition to the objectives outlined above, the Purpose and Need statement 
in Chapter I identified certain considerations related to minimizing any nega- 
tive environmental or economic effects of new transportation facilities and 
services. These considerations have been a major focus of the environmental 
analysis and the mitigation planning efforts reported in this FEIR. 


There are three key questions to be addressed in this analysis of environmental 
effects: 


1. Are the environmental benefits of Alternative 6e (CRR with Hingham Un- 
derpass), compared to Alternative 5 (CRR at grade), great enough to justify 
the additional $47 million in capital costs and the extended construction pe- 
riod impacts? 


2. Have all appropriate and practicable measures been included to reduce or 
eliminate environmental impacts, and to mitigate those significant impacts 
that remain? 


3. To the extent that environmental damage or impacts might occur, are these 


impacts acceptable in view of the benefits to be realized by the completion of 
the project? 
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The MBTA and other state officials have made a considerable effort to answer 
these questions. As part of the public planning effort, and in an effort to iden- 
tify all appropriate mitigation measures, the MBTA has conducted a series of 
meetings in each community with officials designated by the town selectmen 
(or city council). The MBTA followed a formal procedure of cataloging and 
reviewing all requests for project changes or mitigation measures, and ad- 
dressed each such request with the community mitigation committee. 


On the first question (whether the cost of the tunnel could be justified by ex- 
pected environmental benefits), the initial answer from the MBTA, based on 
the tunnels examined in the SDEIS/R, was “no.” Governor Weld announced 
this decision in December 1995, and directed that the project proceed to 1m- 
plement commuter rail service on the Greenbush Line at grade. The Town of 
Hingham insisted, through the mitigation planning process and the Section 
106 historic resources consultation process, that a tunnel under Hingham 
Square was necessary to protect the character and setting of the commercial 
center at the heart of the Lincoln National Register Historic District. The 
town filed suit in federal court in an attempt to prevent the MBTA from pro- 
ceeding with the project, and in mitigation negotiations suggested other ap- 
proaches. In particular, the Underpass option — a much shorter tunnel than 
those in the SDEIS/R — avoided street crossings and visible railroad equip- 
ment at the most critical portion of the Lincoln District, at a price substantially 
less than the SDEIS/R tunnels. This underpass option was incorporated into 
Alternative 6e of this FEIR, and, in a comprehensive Memorandum of Under- 
standing (MOU) with the Town of Hingham, signed in May 2000, the Secre- 
tary agreed to include the Underpass option as part of the proposed action for 
the Greenbush corridor project. 


Consequently, Alternative 6e (Commuter Rail with Hingham Underpass) 
represents the MBTA’s selected alternative, and is the proposed action for 
transportation improvements in this corridor. 


The MBTA recognizes that the Lincoln National Register Historic District is a 
unique resource of local, state, and national importance. The Town of 
Hingham has taken steps to avoid changes that might affect the character of 
the district; in particular, the small-scale, pedestrian-oriented business area at 
North, South, Main and Central. The right-of-way width and clearance in 
Hingham Square are unusually small, and this limits the ability to implement 
other mitigation measures that might offset impacts to the district. For these 
reasons, the MBTA has included the underpass to avoid or minimize impacts 
to this National Register district. Because of the unique nature of this situa- 
tion, this decision should not be interpreted as a general conclusion about tun- 
nels in commercial districts or in historic districts. 


The Hingham MOU also included other mitigation measures. The MBTA is 


attempting to reach similar agreements with each of the Greenbush commit- 
tees on potential mitigation. For mitigation of impacts on historical resources, 
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the MBTA has participated in a 
lengthy consultation with the Corps of 
Engineers, the Massachusetts Histori- 
cal Commission, the federal Advisory 
Council on Historic Preservation, and 
the Greenbush communities, resulting 
in a programmatic agreement on this 
mitigation. With or without such 
agreements, the MBTA has identified 
mitigation measures for all of the sig- 
nificant impacts of the project, and has 
incorporated those mitigation measures 
into the project in accordance with 
Massachusetts environmental laws. 
These measures are described in detail 
in Chapter VII. In particular, the miti- 
gation actions include the following: View of the Lincoln Historic 
District in Hingham. 





» toreduce and mitigate noise and 


vibration impacts, the MBTA will spend more than $5 million in vibration 


reduction material, noise walls, and insulation treatment for homes. 


» to provide safe crossings and to avoid the noise impacts of train whistles, 
the MBTA will spend several million dollars on the additional costs of 


grade crossing designs that meet the federal requirements for supplemental 


safety measures 


» to offset potential traffic impacts near stations, the MBTA will spend 
nearly $10 million dollars in street alterations, signal upgrades, and grade 
separations (other than the Hingham Underpass), resulting in a net im- 
provement in traffic flow in most circumstances. 


to offset potential impacts to the setting of historic resources, the MBTA 
has committed to a detailed set of visual and aesthetic mitigation measures 
in districts or near individual properties that are eligible for listing on the 


National Register of Historic Places. 


An important part of the mitigation plan is a commitment by the MBTA to 

review project design drawings with the communities (and with the Section 
106 consulting parties) at the 60 percent and 90 percent engineering design 
levels. This review will help ensure compliance with previous commitments 
and will allow resolution of some open design issues (including the selection 
of design options at Weymouth Landing, Rocky Lane, and Greenbush) in a 
public decision-making forum. 
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Finally, in an effort to determine whether the benefits of the commuter rail 
project outweigh the environmental consequences, the MBTA has reviewed 
the operating experience of its other 13 commuter rail lines, which serve more 
than 75 municipalities with 120 stations. In communities of different types 
and locations, the commuter rail service is universally seen as an important 
community asset overall. Where this research has revealed problems (spill- 
over of parking, blowing of train whistles, as examples), the Greenbush pro- 
ject has taken specific steps to avoid or minimize these impacts by providing 
larger parking lots and designing grade crossings to avoid the whistle re- 
quirement. 


PROJECT REFINEMENT DECISIONS TO BE MADE DURING FINAL DESIGN 


The preferred alternative examined in this FEIR includes a number of design 
options that will be selected or further defined during the final design phase of 
the project that will occur immediately following the completion of the envi- 
ronmental analysis and documentation. These options include those formally 
identified in Chapter II, including: 


» Weymouth Landing: two options for the design of the station parking lot 
and rail line through the Landing. One of these would include a signifi- 
cant re-routing of traffic on anew Commercial Street and through a new 
Commercial-Street-Quincy Avenue intersection. As this option has the 
greatest direct impacts, it has been used in the environmental analysis. 


>» Rocky Lane in Cohasset: one option would intersect the rail line at grade, 
the other would bridge over the tracks. The at-grade option was used for 
the environmental analysis. 


» Greenbush layover: three options were examined. Generally, option A 
(layover south of the Driftway) was used as the basis for the environ- 
mental analysis, but where greater impacts would occur with option C (or 
in some cases, B), these impacts were also shown. 


Other design issues that will be refined during the design phase include the 
final selection of grade crossing equipment, street and roadway features, and 
similar questions. All of these design elements are considered to be within the 
scope of the project described and evaluated in this FEIR. 


The MBTA has made several commitments to ensure that the final project 
complies with the environmental requirements of state law. First, the MBTA 
will review “60 percent” and “90 percent” design plans with the affected 
communities, and with the agencies involved in the historical review process. 
Second, in accordance with the Section 106 agreement, the project will pro- 
vide a “project conservator’ who will monitor the project for compliance with 
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agreements concerning impact on historic properties. Finally, if any changes 
or refinements are made to the project that would create impacts that are sig- 
nificantly greater than those described in this document, the MBTA will pre- 
pare a Notice of Project Change, in accordance with state environmental law, 
so that the Secretary of Environmental Affairs can determine whether additi- 
nal environmental study is warranted. 
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Chapter VII 
CONSIDERATION OF EFFECTS ON 


HISTORIC RESOURCES 


archaeological resources are given special attention. Federal law (Section 

106 of the National Historic Preservation Act, as amended — NHPA) estab- 
lishes detailed procedures for the identification of historic resources and assessment 
of effects on those resources. The MBTA has agreed to use the results of this de- 
tailed Section 106 process to satisfy the requirements of MEPA with regard to po- 
tential impacts on historic properties and mitigation of those impacts. 


| f nder both Massachusetts and federal law, potential impacts on historic and 


Following the Section 106 process, the MBTA has entered into a Programmatic 
Agreement with federal and state agencies that provides for consideration and pro- 
tection of historic properties that will be adversely affected by the restoration of 
commuter rail service on the Greenbush Line. This chapter discusses the Greenbush 
Line project’s compliance with state and federal regulations protecting historic 
properties and the steps the MBTA will take during final design, construction and 
after start of commuter rail service on the Greenbush Line to provide for the protec- 
tion of historic properties. 


HISTORIC RESOURCE REGULATORY FRAMEWORK 


In compliance with the Massachusetts Environmental Policy Act (MEPA), the 
MBTA has prepared this Final Environmental Impact Report, which provides an 
opportunity for the Massachusetts Historical Commission (MHC) to review and 
comment on cultural resource impacts. In addition, MHC has reviewed and com- 
mented on the project’s effects to cultural resources in compliance with Massachu- 
setts General Laws, chapter 9, §§ 26-27C. 


Construction of the Greenbush Line will require a Section 404 wetlands permit is- 
sued by the United States Army Corps of Engineers (Corps). The issuance of this 
permit is considered a federal action. Therefore, in addition to MBTA’s compliance 
with MEPA, the MBTA must also comply with federal laws and regulations for en- 
vironmental review and cultural resource protection processes. These (which im- 
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plement Section 106 of NHPA) include the Corps’ regulations under 33 C.F.R. Part 
325, Appendix C; and the Advisory Council on Historic Preservation’s regulations 
under 36 C.F.R. Part 800. 


As specified in these regulations, when a federal agency “undertaking” might have 
an effect on historic properties, this action must follow the Section 106 historic re- 
source process, including a consultation process with the State Historic Preservation 
Officer (SHPO) and other parties. The SHPO for Massachusetts is the Director of 
the Massachusetts Historical Commission (MHC). The MBTA has been a party to 
this consultation effort, along with the federal Advisory Council on Historic Preser- 
vation and the local historical commissions and other municipal representatives 
from the Greenbush corridor. 


The Greenbush project Section 106 review is coordinated with the Greenbush pro- 
ject MEPA process, in that the results of the Section 106 process have been incorpo- 
rated into the EIR, and the Section 106 process considered, as a starting point, the 
assessment of effects on historic properties that was developed through the envi- 
ronmental process. The Massachusetts Historical Commission (MHC) has agreed 
that the Greenbush Section 106 consultation is in compliance with the Massachu- 
setts historic preservation regulations. 


HISTORY OF GREENBUSH SECTION 106 PROJECT CONSULTATIONS 


VII-2 


FTA AS LEAD FEDERAL AGENCY 


During the preparation of the Supplemental Draft Environmental Impact State- 
ment/Report (SDEIS/R) for the Greenbush Line, the Federal Transit Administration 
(FTA) was the lead federal agency for the Greenbush project, in anticipation of pos- 
sible federal funding. The FTA initiated the first Section 106 consultation process 
for the Greenbush Line in 1990. 


Section 106 consultations were undertaken involving the FTA, the Massachusetts 
Historical Commission (MHC), the Town of Hingham and the MBTA. A total of 
13 Section 106 consultation meetings took place from 1990 through the publication 
of the SDEIS/R in 1995. 


UNITED STATES ARMY CORPS OF ENGINEERS AS LEAD FEDERAL AGENCY 


With Governor William Weld’s decision in November 1995 to construct the Green- 
bush Line with state funds alone, the FTA withdrew from the Greenbush project and 
was no longer the project’s lead federal agency. This role passed to the Corps as the 
federal agency responsible for permitting wetland and waterway impacts for the pro- 
ject. 
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The Corps assumed responsibility for the Section 106 and conducted 5 additional 
Section 106 consultation meetings with MHC and other consulting parties in 1996 
and early 1997. Subjects discussed included the Section 106 process itself, the in- 
ventory of historic resources, the area of potential effect, and the criteria and meth- 
ods for evaluating various impacts such as noise and vibration impacts. The consul- 
tations were conducted by the Corps and involved the MBTA, the MHC, and repre- 
sentatives of the Town of Hingham. All towns’ historical commissions or represen- 
tatives of historic interests were asked to participate. Representatives of the Town 
of Hingham attended regularly. 


U.S. ARMY CORPS OF ENGINEERS SECTION 404 WETLANDS PERMIT APPLICATION 


In February 1997, the Corps requested that the MBTA submit a preliminary applica- 
tion for a federal Clean Water Act Section 404 wetlands permit in order to clearly 
define the project under Corps review and to provide a procedural framework for 
Corps consideration of a variety of project environmental issues. At the same time, 
Corps temporarily suspended the previously ongoing Section106 consultations in 
order to conduct extensive reviews of MBTA Greenbush project alternatives analy- 
ses and environmental impact analyses. As part of this process, Corps also solicited 
public comment and conducted a public hearing in August 1997 to listen to public 
concerns and issues. The Corps requested additional information from the MBTA 
in 1997 and 1998, and from other federal agencies in 1998. 


CORPS’ RESUMPTION OF SECTION 106 REVIEW PROCESS 


In August 1999, after extensive analysis of Greenbush alternatives and examination 
of various environmental impacts, the Corps resumed Section 106 consultations. It 
published its preliminary findings on alternatives and environmental impacts in a 
draft document, “Alternatives — Section 404 Mitigation MOA requirements, MBTA 
Greenbush Commuter Rail Project” which discusses the Corps review and evalua- 
tion of: the project’s screening and analysis of alternatives; the examination of 
avoidance alternatives; and MBTA responses to comments on the alternatives re- 
ceived from the public during the public hearing process. This document concluded 
with the Corps’ preliminary recommendation that the Corps concur with the 
MBTA’s identification of commuter rail on the existing right of way to Greenbush 
as the preferred alternative. 
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DETERMINATION OF UNDERTAKING AND INVITATION TO CONSULT 


In its August 1999 correspondence, the Corps stated its previous determination that 
the Greenbush project is an undertaking that may cause effects to historic resources 
and that requires the Corps to conduct a Section 106 review to consider projects ef- 
fects to historical and archaeological resources. The Corps invited parties to partici- 
pate in the newly initiated Greenbush Section 106 consultation. The parties invited 
included the Massachusetts Historical Commission; the Advisory Council on His- 
toric Preservation; and Greenbush communities (which include the Historical Com- 
missions of Braintree, Weymouth, Hingham and Cohasset, and the Board of Select- 
men of Scituate); the Wampanoag Tribe of Gay Head (Aquinnah); the National 
Trust for Historic Preservation; and various additional agencies, boards and groups 
with possible interests in cultural resource issues in the Greenbush Line communi- 
ties. 


The Greenbush Section 106 review process has been conducted in strict observance 
of the regulatory process requirements. That process requires that the lead federal 
agency, consultation with the SHPO: 


» establish the area of potential effect (APE); 

» develop inventories of cultural resources that identify historic properties — re- 
sources that are on or eligible for the National Register of Historic Places within 
the APE; 

» assess potential effects to historic resources and mitigation of those effects; and 

» conduct consultations resulting in an agreement to ensure implementation of 
avoidance, minimization and mitigation measures and commitment to specific 
process requirements for future, unforeseen project effects. 


The Greenbush Programmatic Agreement is the result of this consultation process. 


In all, 20 formal consultation meetings were held from September 1999 to Decem- 
ber 2000, in addition to numerous public information meetings and technical sched- 
uling and drafting sessions. Corps, MHC, Town of Hingham and MBTA partici- 
pated at each consultation session. As the process developed, and depending on the 
particular topic under discussion, the Advisory Council, the Towns of Braintree, 
Weymouth, Cohasset and Scituate, the National Trust for Historic Preservation, the 
Wampanoag Tribe, and other interested parties also participated in the consultations. 


DEFINING THE AREA OF POTENTIAL EFFECT 
The project’s Area of Potential Effect (APE) was developed in consultation with all 
Section 106 parties. The APE, under federal regulations, includes all areas in which 


historic properties may experience changes in the character or use due to the under- 
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taking. These changes include potential noise, vibration, setting and visual impacts, 
traffic, land use, atmospheric, construction, indirect, and cumulative impacts. The 
APE was drawn widely, to include any possible effects, and went well beyond the 
limit of effects identified through the MBTA environmental analysis. This approach 
was adopted after consultation with the Section 106 parties. The APE extends at 
least 400 feet from either side of the centerline of track and up to 1200 feet at grade 
crossings, where necessary to include visual effects, effects from traffic or intersec- 
tion improvements or other possible effects. In addition, if a portion of a listed or 
eligible historic district (as determined after the inventory in the next step) fell 
within the APE, the APE boundaries were expanded to include the entire district. A 
separate APE for archaeological resources was established and includes station sites 
and other areas where the ground may be disturbed by Greenbush construction. The 
APE was reviewed by the Corps, MHC, ACHP and the other Section 106 parties. 


INVENTORIES OF CULTURAL RESOURCES 


Extensive inventories of cultural resources in each Greenbush community were con- 
ducted by the MBTA. These cultural resource inventories identify all historic prop- 
erties that are either included in or eligible for inclusion in the National Register of 
Historic Places. Historic properties include districts, buildings, structures, objects 
and archaeological sites that meet the National Register Evaluation Criteria, demon- 
strating significance in American history, architecture, archaeology, engineering 
and/or culture. These properties must also have qualities of integrity and may have 
either important associations with significant people or events or have a distinctive 
characteristic or value or be found to yield important information. Results of the 
inventory work have been documented in the community-by-community series of 
reports; maps; MHC inventory forms, photographs; summary tables; and other mate- 
rials. This cultural resource inventory information is presented in the documents 
listed below under “Documents Prepared for the Section 106 Consultation Process.” 


A specific consultation was conducted to consider historic properties in each com- 
munity. Comments received from Corps and MHC at these consultations provided 
direction for additional inventory or documentation. These supplemental materials 
were then completed and submitted to Corps, MHC, ACHP and other interested par- 
ties. Summaries of the below- and above-ground cultural resource inventories and 
Corps and SHPO determinations of eligibility of resources are documented in the 
Comprehensive Effects and Mitigation Report. 


APPLICATION OF THE CRITERIA OF EFFECT 

With the APE established, the cultural resource inventories completed, and determi- 
nations of eligibility made, the MBTA identified effects to historic resources 
through the process of applying the criteria of effect and in consultation with the 


Section 106 parties. 
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An adverse effect is a project-related change that affects a characteristic that makes a 
historic property eligible for the National Register. Changes to the historic property 
could be visual, physical, atmospheric, or related to the property’s setting. The char- 
acteristics of a historic property that might make it eligible for the National Register 
include: the integrity of its location, design, setting, materials, workmanship, feel- 
ing, or association. 


The adverse effects analysis was completed for every National Register eligible or 
listed historic district, individual historic property within the project’s APE, and for 
contributing properties within historic districts within the project’s APE. 


Project environmental impact assessments provided the data required for initial 
evaluations of effect, made by the MBTA. Impacts categories considered include: 
noise, vibration, visual, traffic, access, atmospheric, construction, indirect, and cu- 
mulative effects. Historic preservation values and determinations from SHPO and 
Corps were also used in determining effects. These evaluations of adverse effect 
were discussed in individual effects and mitigation reports prepared for each Green- 
bush town. 


The Corps conducted public meetings in each Greenbush community for the purpose 
of gathering input from the public on the cultural resource inventories, the APE, and 
the effects and mitigation discussed in the documentation. Public comments re- 
ceived were addressed by the MBTA and were considered by the Corps, ACHP, 
MHC and the other parties. Subsequent Section 106 consultations focusing on the 
effects and mitigation in each Greenbush community were then conducted. Corps 
later made determinations of effects for the Greenbush project. These effects are 
spelled out town-by-town in the document Comprehensive Effects and Mitigation 
Report, November 22, 2000. 


COMMENTS DURING CONSULTATION 


Comments received from Corps, SHPO, and Council have been included in the final 
Comprehensive Effects and Mitigation Report, which is referenced in the Greenbush 
Programmatic Agreement. Other consulting parties have made comments that are 
included as well. Many of these comments became elements spelled out in the 
Greenbush Programmatic Agreement and are discussed further in following sec- 
tions. 


MITIGATION OF ADVERSE EFFECTS TO HISTORIC RESOURCES 


Since adverse effects were found, the Corps considered alternatives to avoid, mini- 
mize, or mitigate them. Considerable efforts were made through the MBTA project 
planning process to develop project plans that would avoid effects and where this 
was not possible, to minimize or mitigate effects to historic resources. Input from 
Section 106 parties and the communities provided additional direction concerning 
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mitigation of adverse effects. This phase of the consultation process provided sub- 
stantive input for refining project plans and for further developing proposed mitiga- 
tion measures. 


MAJOR CONSULTATION ISSUES 


Throughout the sixteen-month long Section 106 consultation process, Corps, SHPO, 
Council, the towns and other parties made significant comments on the cultural re- 
source inventories, the area of potential effect, determinations of effects, measures 
to avoid, minimize and mitigate adverse effects, including transportation alterna- 
tives, and on the form and substance of the Programmatic Agreement. Parties were 
interested in both specific mitigation measures for particular historic properties and 
also for process measures to spell out procedures for further reviews of implementa- 
tion of mitigation; and also to ensure proper consideration of unidentified resources. 


The major topics and issues considered in the Greenbush Section 106 consultation 
included: 


» Review and reconsideration of the many transportation alternatives examined in 
the MBTA Greenbush alternatives’ analysis, including the Super-boat Alterna- 
tive involving expanded commuter boat service to additional terminals with 
feeder bus service. 


» Establishment of a “project conservator’ who would monitor the project for 
compliance with historic resource protection measures established in the Section 
106 process, and who would also provide a project-wide capability to assist in 
the response to currently unforeseen project developments. The project conser- 
vator would have reporting responsibilities independent of the MBTA during de- 
sign, construction, and even after revenue service begins. 


» Specification of an ongoing process for Corps, SHPO, Project Conservator and 
town review of the design plans throughout the design phase. 


» Requests for establishment of a dispute resolution process to ensure that parties 
are provided opportunities for additional consideration and consultation should 
disagreements relating to historic and archaeological resources arise during the 
design, construction or early operations phase. 


» Concerns about actual mitigation performance and the need for a process to 
monitor mitigation performance. 


» The design of grade crossings to comply with federal regulations in a manner 
that would avoid horn-blowing on the Greenbush line. Parties discussed options 
for grade crossings that would meet requirements for avoidance of horn- 
blowing, including the use of median barriers with two gates or the use of four- 
quadrant gates, which avoids the requirement for median barriers. Communities 
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strongly preferred use of four-quadrant gates and Corps and SHPO were inter- 
ested in ensuring that the MBTA gave utmost consideration to use of this grade 
crossing treatment in Greenbush final design. 


» Design and construction issues related to the Hingham Square Underpass and its 
effects to historic properties. Other items in the Hingham Memorandum of Un- 
derstanding (MOU), such as the Hingham Historic Preservation Trust Fund, as 
well as the Section 106 status of the MOU itself were also discussed. Agencies 
wanted the agreement to provide equitable capability to respond to historic pres- 
ervation needs in all communities. 


» Requests from the communities for: inventory of additional resources and exten- 
sion boundaries of several historic districts; unrestricted “historic preservation 
funds” to be paid to the communities by the MBTA; greater use of evergreens in 
plantings; increased numbers of property owners to receive payments for noise 
mitigation; additional landscaping interior to parking lots; streetscape improve- 
ments in areas not directly impacted by construction; and additional wooden 
fence screening. 


» Possible long-term monitoring of alleged soiling of building facades by locomo- 
tive exhaust. MBTA explained that there are no reasonable methods for dis- 
criminating between possible commuter rail deposits and the much larger vol- 
ume of airborne particulates resulting from motor vehicles, oil heating burners, 
power plants and industrial processes. 


» Establishment of additional review processes in the design development of the 
Route3A/123/Driftway/Old Oaken Bucket intersection, with the involvement of 
SHPO and the Massachusetts Highway Department. 


Comments and views from each consultation refined and expanded the content of 
subsequent Effects and Mitigation Reports. A draft and final “Comprehensive Ef- 
fects and Mitigation Report’ were prepared and distributed to all Section 106 parties 
and town libraries. The final report is conformed with all process items included in 
the Greenbush Programmatic Agreement. The Greenbush Programmatic Agreement 
details the measures that the MBTA has committed to implement as part of the 
Greenbush project to avoid, minimize and mitigate adverse effects to historic prop- 
erties. 


GREENBUSH PROJECT PROGRAMMATIC AGREEMENT 


The Greenbush Section 106 consultation process culminated with the signing of the 
Programmatic Agreement. The Programmatic Agreement represents agreement 
among the parties responsible for its implementation and the signing concurring par- 
ties concerning the process and specific steps to be taken to provide for ongoing 
consideration and protection of historic properties adversely affected by the Green- 
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bush project. The Programmatic Agreement details the specific commitments made 
by the MBTA regarding efforts to mitigate any impacts on historic resources along 
the Greenbush Line. It gives direction for design and construction processes related 
to historic resources and provides for ongoing resource protection processes during 
the operation of the Greenbush Line. 


The Programmatic Agreement was developed in consultation with the Corps, MHC, 
the Advisory Council, the towns, and other consulting parties. The Agreement re- 
flects both initial MBTA commitments for specific design approaches that avoid or 
minimize adverse effects (such as avoiding horn-blowing at crossings, or use of 
fencing materials appropriate for particular historic districts and locations), or miti- 
gate potential impacts, and it includes items that resolve issues and concerns raised 
during consultations. Some of the Programmatic Agreement stipulations provide for 
specific items (such as the specific provisions to follow the Historic Preservation 
Design Guidelines or to design continuously welded rail and resilient track fastening 
devices to minimize noise and vibration.) Some stipulations provide processes for 
review and resolution of currently unresolved or unforeseen issues, such as the pro- 
visions providing a process for design review and comment by the Project Conserva- 
tor first, then Corps, MHC and the towns at the 60% and 90% or equivalent design 
stages; and a process for dispute resolution. 


The Greenbush Programmatic Agreement establishes processes for monitoring 1m- 
plementation of mitigation measures; processes for dealing with unanticipated re- 
sources and adverse effects; and specific mitigation measures for adverse effects to 
historic properties. It incorporates certain findings made during the Section 106 
consultation process by reference to the Combined Effects and Mitigation Report 
(November 22, 2000) that was prepared under Corps direction to document these 
findings. 


The Programmatic Agreement is reproduced below. 


DOCUMENTS PREPARED FOR THE SECTION 106 CONSULTATION PROCESS 


The following is a list of major documents prepared to provide information on cul- 
tural resources potentially affected by the Greenbush Line project. These materials 
were distributed by the Corps and the MBTA to parties participating in the Green- 
bush Section 106 consultation process for their use. These materials also document 
the determinations of National Register eligibility and project effects and the details 
on which determinations have been made. In addition to the materials listed below, 
addenda materials to cultural resource inventory reports (additional forms, data ta- 
bles, maps, photographs, etc.) were prepared in several instances and distributed to 
Corps, SHPO and Council and the town of location of the particular properties. 
Transcripts of all consultations subsequent to the September 29"", 1999 meeting 
were prepared and circulated to the consultation parties. 
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Draft July 1999, Alternatives — Section 404 Mitigation MOA requirements, 
MBTA Greenbush Commuter Rail Project 


Cultural Resource, Above-Ground Historic Resources, Volume I, Overview 
Report, January 3, 2000 


Cultural Resource Survey, Above-Ground Historic Resources, Volume II, 
Braintree Report, February 21, 2000 


Cultural Resource, Above-Ground Historic Resources, Volume III, Wey- 
mouth Report, January 10, 2000 


Cultural Resource, Above-Ground Historic Resources, Volume IV, Hingham 
Report, February 11, 2000 


Cultural Resource, Above-Ground Historic Resources, Volume V, Cohasset 
Report, February 14, 2000 


Cultural Resource, Above-Ground Historic Resources, Volume VI, Scituate 
Report, March 24, 2000 


Cultural Resource, Section 106, Effects and Mitigation Report, Weymouth, 
February 21, 2000 


Cultural Resource, Section 106, Effects and Mitigation Report, Braintree, 
March 10, 2000 


Summary Information Packet - MBTA Responses to Corps’ Additional In- 
formation Requests, March 30, 2000 


Cultural Resource, Section 106, Effects and Mitigation Report, Hingham, 
April 21, 2000 


Cultural Resource, Section 106, Effects and Mitigation Report, Cohasset, 
May 3, 2000 


Cultural Resource, Section 106, Effects and Mitigation Report, Scituate, 
June 7, 2000 
Old Colony Railroad, Historic Bridge Survey, April 1989 


Archaeological Reconnaissance Survey for the Greenbush Line of the Old 
Colony Railroad Rehabilitation Project, July1994, revised September 1994 


CHAPTER VII — CONSIDERATION OF EFFECTS ON HISTORIC RESOURCES 


MBTA GREENBUSH LINE CORRIDOR FEIR 


Final Draft Report, Intensive Archaeological Survey and Additional Recon- 
naissance Survey for Proposed Locations Along the Greenbush Line, July 
1997 


Interim Report — Additional Archaeological Reconnaissance and Intensive 
Surveys and Archaeological Site Examination of the Litchfield Site (HIN- 
HA-07), Woodside Site (19-NF-416), and Marshview Site (19-PL-823), July 
2000 


Development of Alternatives for the 3A/123 Intersection, July 12, 2000 
Draft Cultural Resource, Section 106, Comprehensive Effects and Mitigation 


Report, Braintree, Weymouth, Hingham, Cohasset, and Scituate, August 2, 
2000 


Review Draft Section 106 Consultation Memorandum of Agreement, August 
4, 2000 


Greenbush Line Project Supplemental Information Package, Interim Ar- 
chaeological Report, PAL, 2000, September 11, 2000 


MBTA Responses to Comments Received at August 31, 2000 Section 106 
Historic Resources Consultation on Greenbush Consolidated Effects and 
Mitigation Report (Draft Dated August 2, 2000), September 14, 2000 
Comprehensive Lists — Historic Properties Inventoried (Above-Ground), 
Weymouth, Hingham, Cohasset, Scituate, September, 2000; Braintree, Octo- 
ber, 2000 


Final Comprehensive Effects and Mitigation Report, November 22, 2000. 
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Greenbush Line Restoration 
Towns of Braintree, Cohasset, Hingham, 
Scituate and Weymouth 


Section 106 Consultation 
Programmatic Agreement 


Programmatic Agreement (Agreement) by and among the United States Department of 
the Army, Corps of Engineers, New England District (Corps), the Massachusetts State Historic 
Preservation Officer (SHPO), the Advisory Council on Historic Preservation (Advisory Coun- 
cil), the Massachusetts Bay Transportation Authority (MBTA), and those Towns whose chief ex- 
ecutive officer(s) may elect to execute this Agreement, as evidenced by their signature at the end 
hereof (the latter such parties referred to as the Concurring Parties). 


Recitals 


WHEREAS, |, the MBTA proposes to restore commuter rail passenger service on the 
Old Colony railroad branch known as the Greenbush Line in the towns of Braintree, Weymouth, 
Hingham, Cohasset, and Scituate, Massachusetts (the Greenbush Line Restoration Project or 
Project). 


WHEREAS, 2, the Corps, which is charged with regulating certain discharges of dredged 
or fill material to waters of the United States through a permit authorized pursuant to Section 404 
of the Clean Water Act, has determined that portions of the Project's construction activities, in- 
cluding track work, certain station construction and certain construction or reconstruction of 
roadways associated with the Project, will occur in areas regulated by the Corps and thus requires 
that the Corps issue its Section 404 Permit under Section 404 (the Section 404 Permit). 


WHEREAS, 3, in accordance with Section 106 of the National Historic Preservation Act 
(NHPA), 16 U.S.C. 470f (Section 106), and with regulations implementing Section 106 issued 
by the Advisory Council and codified at 36 C.F.R. Part 800, as amended (December 12, 2000) 
(36 C.F.R Part 800) and regulations issued by the Corps and codified at 33 C.F.R. Part 325, Ap- 
pendix C, the Project subject to the Section 404 Permit constitutes the "undertaking" and 1s sub- 
ject to Section 106 (the Undertaking). 


WHEREAS, 4, in accordance with Section 106, the SHPO 1s responsible for consulting 
with and advising and assisting the Corps and the other parties and the public in the Section 106 
process and, under Massachusetts General Laws, Chapter 9, Sections 26 et seq. (the Massachu- 
setts Historical Commission Act), and regulations implementing the Massachusetts Historical 
Commission Act at 950 C.M.R. Part 71, the Massachusetts Historical Commission is responsible 
for consulting the MBTA to resolve adverse effects of the Project and in addition, under M.G.L. 
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Chapter 9, Sections 26A and 27C, and 950 C.M.R. Part 70, the Massachusetts State Archaeolo- 
gist is responsible for overseeing and regulating the investigation and preservation of archaeo- 
logical sites and specimens (State Archaeologist). 


WHEREAS, 5, in furtherance of the requirements of Section 106 and of other provisions 
of the NHPA, including Section 110(f) which addresses avoidance or minimization of Adverse 
Effects on Historic Properties that are National Historic Landmarks (Section 110(f)), the Corps, 
based on information generated by the MBTA and by in others participating at the Corps' invita- 
tion in the Section 106 review process for the Project, and in consultation with SHPO, has de- 
termined the Area of Potential Effect associated with various impacts of the Project (APE), and 
has identified historic properties within the APE, as that term is defined in 36 C.F.R. 800.16(1) 
(Historic Properties). 


WHEREAS, 6, the APE is graphically depicted on the U.S.G.S. topographical maps in- 
cluded in Appendix E of the CE&M Report (see WHEREAS 9, below). 


WHEREAS, 7, MBTA, in consultation with the Corps, SHPO, the State Archaeologist, 
and other consulting parties has, as of the date of this Agreement, performed certain archaeologi- 
cal identification and evaluation surveys with respect to potential below-ground historic re- 
sources which may be adversely impacted by construction of the Project, which surveys are de- 
scribed in Archaeological Reports which are referenced at Attachment A to this Agreement, and 
certain additional investigations will be performed in the ordinary course of Project development 
as plans and designs are finalized. 


WHEREAS, 8, based on the Section 106 consultation conducted by the Corps and on the 
information generated by the MBTA and others, which was reviewed and evaluated during the 
Section 106 consultations, the Corps, in consultation with SHPO and the other consulting parties, 
has applied the Advisory Council's criteria of adverse effect (see 36 C.F.R. 800.5(a)) and has 
found that the Greenbush Project will have Adverse Effects (as the term "Adverse Effects" is de- 
fined in 36 C.F.R. Part 800) on certain identified Historic Properties. 


WHEREAS, 9, the Corps' determination of the APE, identification of Historic Properties 
within the APE, assessment of Adverse Effects and findings regarding the effects of the Project 
on Historic Properties have been documented, in a report prepared by the MBTA at the request of 
the Corps dated February __, 2001 and entitled "Cultural Resources — Comprehensive Effects 


and Mitigation Report — Braintree, Weymouth, Hingham, Cohasset and Scituate — Greenbush 


Line Section 106 Review — Final Environmental Impact Report — Old Colony Railroad Rehabili- 
tation Project" (CE&M Report), which is attached to this Agreement at Attachment B and the 


Corps' determinations and findings in this regard have been further confirmed in the Corps' cor- 
respondences addressed to SHPO and circulated to the Section 106 consulting parties dated Feb- 
ruary 2, 2000, March 3, 2000, April 13, 2000, May 11, 2000, June 6, 2000, June 6, 2000, and 
January 16, 2001, all of which are enclosed with the CE&M Report at its Appendix C. 





WHEREAS, 10, the Corps findings of effects of the Project, including Adverse Effects, 
are specifically set forth in the CE&M Report at Chapter 4, Section C, and presented in tabular 
form at Table 4.1 of the CE&M Report. 


VII-14 GREENBUSH SECTION 106 PROGRAMMATIC AGREEMENT 


WHEREAS, I1, the Corps, in consultation with SHPO and the other parties participating 
in the Section 106 review process, has determined that based on the Adverse Effects to Historic 
Properties which have been documented in the CE&M Report, certain measures to avoid, mini- 
mize or mitigate Adverse Effects on Historic Properties, as further described in such Report, 
should be incorporated as part of the Section 404 Permit, in accordance with and as set forth in 
this Agreement. 


WHEREAS, 12, the specific measures to resolve Adverse Effects proposed with respect 
to each identified Historic Property for which an Adverse Effect has been determined 1s pre- 
sented in tabular form at Appendix A to the CE&M Report. 


WHEREAS, 13, as a result of the archaeological investigations conducted to date (see 
Attachment C to this Agreement), the MBTA has recommended and the Corps, SHPO and State 
Archaeologist have concurred (see correspondence from the Corps to SHPO dated October 18, 
2000, which is included in the CE&M Report at Appendix C) that based on the project plans re- 
viewed in such investigations, there will be Adverse Effects to the Cohasset Railroad Round- 
house Site in Cohasset Village, and that measures to resolve such Adverse Effects to this site are 
watranted, as further described in the CE&M Report (Chapter V. E. 4.b). 


WHEREAS, 14, the plans for the Project, including proposed measures to resolve Ad- 
verse Effects on Historic Properties, which have been reviewed in the context of the Section 106 
consultation evidenced in this Agreement, are depicted graphically on Plan sheets dated which 
are attached as Appendix D to the CE&M Report (Project Plans). 


WHEREAS, 15, the Corps, SHPO and the MBTA have also undertaken, both within the 
Section 106 consultation and as part of the on-going review of environmental and other impacts 
required pursuant to the National Environmental Policy Act (VEPA), Section 404(b) of the Fed- 
eral Clean Waters Act, the Massachusetts Environmental Policy Act (MEPA), and the Massa- 
chusetts Historical Commission Act, a concerted and good faith effort to resolve Adverse Effects 
to Historic Properties, including evaluation of alternatives to the proposed action, and considera- 
tion of various options to resolve Adverse Effects, including the development by MBTA of con- 
ceptual designs for the Project which incorporate design standards to preserve and protect His- 
toric Properties, as further described in this Agreement and in the CE&M Report. 


WHEREAS, 16, the MBTA's design standards for the Project include the development of 
plans and specifications which are protective of Historic Properties, including certain Historic 
Preservation Design Guidelines which are referenced in the Stipulations under this Agreement, 
and including, among other provisions, standards proposed by the MBTA to enable the Project to 
be operated while avoiding the blowing of horns or whistles as trains approach Greenbush Line 
grade crossings, except in emergency or temporary situations, which the MBTA believes to be in 
accordance with prevailing policies of the Federal Railroad Administration (FRA) and applicable 
state law in this regard, it being understood that the MBTA must comply with federal and state 
laws and regulations concerning blowing of horns or whistles, including the Swift Act and any 
rules or regulations of the FRA eventually adopted to implement the Swift Act. 
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WHEREAS, 17, as part of the overall environmental as well as historic impact review 
and planning effort referenced above, MBTA has conducted separate planning discussions re- 
garding measures to resolve Adverse Effects with the various localities within whose jurisdic- 
tions the Project will be completed, including discussions with the Towns of Braintree, Wey- 
mouth, Hingham, Cohasset and Scituate. 


WHEREAS, 18, as a result of its discussions with Hingham, MBTA, Hingham and the 
Executive Office of Transportation and Construction (HOTC) reached consensus that certain 
measures to resolve Adverse Effects should be taken, specifically including, but not limited to, 
measures to resolve Adverse Effects on Historic Properties within the Lincoln National Register 
Historic District, and such consensus has been documented in the Memorandum of Understand- 
ing by and among Hingham, MBTA and EOTC, dated as of May 15, 2000 (Hingham MOU), 


WHEREAS, 19, the Corps, SHPO, and Advisory Council did not participate in the 
MBTA's discussions with Hingham leading to the Hingham MOU, and the Hingham MOU 1s not 
a part of this Agreement, but certain of the items in the Hingham MOU have been included as 
Section 106 measures to resolve Adverse Effects and are incorporated as measures to resolve 
Adverse Effects, see Stipulation [IX.A. and the CE&M Report at Appendices A, Location- 
Specific Mitigation, and D, Project Plans. 


WHEREAS, 20, the Corps, in coordination with SHPO and MBTA, has undertaken pub- 
lic outreach efforts in support of the Section 106 consultation, such as extending invitations to 
participate in these consultations to various elected officials and appointed representatives of 
communities affected or potentially affected by the Project, the Tribal Historic Preservation Offi- 
cer (THPO) for the Wampanoag-Aquinnah Tribe, including Native American representation such 
as the Executive Director of the Massachusetts Commission on Indian Affairs and have also con- 
ducted open public meetings in each of the five towns in which the Project right-of-way is lo- 
cated (Braintree, Cohasset, Hingham, Scituate and Weymouth) in order to obtain citizen com- 
ment on the proposed Project, on potential effects and Adverse Effects on Historic Properties oc- 
casioned by the Project, and on potential Measures to resolve Adverse Effects of such Effects and 
has considered these comments. 


WHEREAS, 21, the Towns of Braintree, Cohasset, Hingham, Scituate and Weymouth 
have been invited to participate and have participated in the Section 106 consultation process and 
have been invited to concur in this Agreement, and certain, but not all, of these Towns have 
elected to concur in this Agreement as evidenced by their signatures at the end of this Agreement, 
it being understood that wherever reference is made in this Agreement to a Town, the authorized 
representatives for all purposes related to this Agreement shall be the Boards of Selectmen of the 
Towns of Braintree, Hingham, Cohasset and Scituate and the Mayor of the Town of Weymouth. 


WHEREAS, 22, in accordance with Section 110(f), the Corps and the MBTA, to the 
maximum extent possible, and based on the Section 106 consultation, have undertaken planning 
of the Project to avoid and/or to minimize any harm to the two National Historic Landmarks 
within the Area of Potential Effect (the General Benjamin Lincoln House and the Old Ship 
Meetinghouse, both of which are located within the Lincoln National Register Historic District in 
Hingham, Massachusetts); 
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NOW, THEREFORE, the Corps, SHPO, the Advisory Council and the MBTA, together 
with the Concurring Parties executing this Agreement, agree that the Undertaking shall be 1m- 
plemented by MBTA in accordance with the following Stipulations in order to take into account 
the effects of the Project on Historic Properties. 


Stipulations 


The MBTA shall ensure that the measures set for the below are carried out, including 
without limitation, the measures to resolve Adverse Effects at the CE&M Report, Appendices A 
and D. The Corps shall include the provisions of this Programmatic Agreement as a term and 
condition of its Section 404 Permit, and the Corps has the authority to enforce the terms of this 
Agreement as a condition of the Section 404 Permit. 


I. GENERAL DESIGN STANDARDS TO RESOLVE PROJECT EFFECTS ON HISTORIC 
PROPERTIES 


During completion of the Project design and engineering, MBTA shall incorporate the following 
design standards to ensure that Project components are responsive to the significant historic, ar- 
chitectural and engineering features of affected Historic Properties, to the extent feasible and 
with due regard for public safety, MBTA's operational requirements, cost and maintenance: 


A. Avoid, minimize or mitigate effects of the rail infrastructure and operations on ad- 
jacent properties by balancing historic preservation values with Project goals and objec- 
tives. 

B. Where the Project requires the rehabilitation of Historic Properties or other work 


intended to be within the scope of the U.S. Secretary of the Interior's Standards for the 
Treatment of Historic Properties, including Guidelines for Preserving, Rehabilitating, 
Restoring and Reconstructing Historic Buildings (for convenience called in this Agree- 
ment the "U.S. Interior Secretary's Standards"), such as (but not limited to) the installa- 
tion of sound insulation at an Historic Property, MBTA shall adhere to the U.S. Interior 
Secretary's Standards to the extent feasible. 


C. Ensure compatibility with the historic and architectural qualities of adjacent his- 
toric districts, buildings and structures which are listed in or eligible for listing in the Na- 
tional Register. 


1), Develop design solutions that are responsive to the unique program and contex- 
tual requirements of the Greenbush Project yet sympathetic to the existence and appear- 
ance of Historic Properties within the immediate surroundings. 


E. Ensure that the existing appearance and condition of Historic Properties are docu- 
mented so as to preserve the existing settings and character of place of Historic 
Properties, as further set forth in this Agreement at Stipulation X VIII. 


F Ensure the involvement of the Corps, SHPO, Towns and Project Conservator dur- 
ing the consideration of design alternatives so that historic preservation issues are identi- 
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fied early in the process and considered while fulfilling the long-term goals of the Project 
and community. 


G. Adhere, in addition to the general standards set forth above, to the design stan- 
dards set forth in the Historic Preservation Design Guidelines which are set forth at At- 
tachment A to this Agreement and which are also discussed at Chapter 5, Section C.4 of 
the CE&M Report, which is attached to this Agreement at Attachment B. 


RIGHT-OF-WAY MITIGATION 


A. During the completion of Project design and engineering, the MBTA shall con- 
tinue to design Project right of way improvements in a manner that avoids and/or mini- 
mizes land acquisitions (whether by purchase, takings or otherwise) and relocations of 
residential and commercial Historic Properties, including utilizing the former Greenbush 
Line rail right-of-way and existing street or highway rights-of-way to the extent feasible 
and with due regard for public safety, MBTA's operational requirements, cost and main- 
tenance. 


B. In the event that relocation of any Historic Properties is proposed by MBTA as 
part of the design of the Project, the MBTA will consult with the affected property 
owner(s) and Project Conservator to evaluate alternative sites and the measures that will 
be taken to preserve the property during the physical move, and then with the Corps and 
SHPO prior to any determination to incorporate such relocation(s) in the final design and 
engineering documents for the Project. In the event that any relocation is included in the 
final documents for the Project, the Corps, in consultation with SHPO, shall redetermine 
whether the Historic Property as relocated continues to qualify for National Register list- 
ing or eligibility. 


C. The rail right-of-way shall be constructed utilizing measures to resolve Adverse 
Effects of vibration impacts to Historic Property structures as set forth at Stipulation 
XII.A, below (Construction Activities Planning and Management). 


MITIGATION AT STATIONS AND PARKING AREAS 


A. During the completion of Project design and engineering, the MBTA shall con- 
tinue to design Project stations and parking areas in a manner which avoids and/or mini- 
mizes land acquisitions and relocations of residential and commercial Historic Properties 
for stations and parking areas to the extent feasible and with due regard for public safety, 
MBTA's operational requirements, cost and maintenance. 


B. In the event that after commencement of Greenbush Line revenue service and dur- 
ing the Term of this Agreement (see Stipulation XXII.B.), the MBTA determines that ad- 
ditional or expanded parking facilities are required which are not otherwise proposed in 
the Project Plans or in the Design Submissions, the MBTA will consult with the Project 
Conservator and then coordinate with Corps, SHPO and the affected Town regarding 
MBTA's plans and designs to accommodate such requirements with respect to any previ- 
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ously unanticipated Adverse Effects on Historic Properties that may arise in establishing 
such facilities, and measures to resolve such Adverse Effects. 


Cc. In such event (see Paragraph B., immediately above), the MBTA shall coordinate 
with the affected Town, SHPO and the Corps to develop additional measures to resolve 
such Adverse Effects. If, following such coordination, the Corps, SHPO and MBTA 
agree regarding the additional measures, the MBTA shall implement them. If the MBTA, 
Corps and SHPO are unable to reach agreement, the matter may be referred for dispute 
resolution set forth at Stipulation XV of this Agreement. 


D. The MBTA shall include, as part of the appropriate Design Submissions called for 
under Stipulation VIII, below, internal landscaped areas at those station parking facilities 
which are located within or which are visible from Historic Properties for purpose of en- 
hancing measures to resolve visual and setting Adverse Effects arising from the presence 
of such facilities, with due regard for public safety, MBTA's operating requirements, cost 
and maintenance. 


E. Prior to the commencement of revenue passenger service, the MBTA shall submit 
to the Corps, SHPO, Towns and Project Conservator a maintenance plan which describes 
the practices and procedures to be used by MBTA and/or its contractors in the operation 
of stations and parking areas with regard to implementation of the measures to resolve 
Adverse Effects required under this Agreement. 


GRADE CROSSING MITIGATION 


A. During the completion of the plans and specifications for the Project, the MBTA 
shall continue to design the Project in a manner that avoids the blowing of horns or whis- 
tles as trains approach grade crossings, except in emergency or temporary situations. 


B. During the completion of Project design and engineering, the MBTA shall con- 
tinue to design Project grade crossings in a manner which avoids and/or minimizes land 
acquisitions and relocations of residential and commercial Historic Properties to the ex- 
tent feasible and with due regard for public safety, MBTA's operational requirements, 
cost and maintenance. 


C. At those at-grade crossings which are identified in the MBTA's Project Plans (see 
CE&M Report, Appendix D) and which in the absence of other measures to resolve Ad- 
verse Effects would involve Adverse Effects on Historic Properties, the MBTA shall con- 
sider using grade crossing treatments which include four quadrant gates, and shall deter- 
mine whether to use such gate treatments in lieu of alternative, median-barrier treatments 
based on consideration of factors such as the degree of adverse impact on Historic 
Properties, the reliability of technology which may be applied in the operation of the 
crossing and which is then available in the marketplace, the compatibility of such 
technology with system-wide signal and communications technology applications then in 
use by MBTA, physical and operational constraints at the particular crossing, the history 
of accidents at the particular grade crossing and at crossings similarly situated in New 
England, legal and liability considerations, and with due regard for the safety of the 
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liability considerations, and with due regard for the safety of the public, including train 
passengers and personnel as well as those persons seeking to cross the rail right of way. 


D. The MBTA's ultimate determination (see Paragraph C, immediately above) 
whether to include four quadrant gate treatment at any grade crossing in the Project's final 
design and engineering will be made as follows: first (1), the MBTA shall determine 
whether the safety and other considerations set forth at Paragraph C, immediately above, 
are satisfactorily resolved in the use of a particular treatment at each such crossing and 
second (2), if MBTA makes the first determination affirmatively, it shall determine 
whether the selected treatment is consistent with FRA and other regulations which are 
then current and applicable as of the date of construction of the Project (it being acknowl- 
edged that with respect to this requirement, the MBTA shall seek a waiver of require- 
ments of federal or state regulations if the first determination is made affirmatively and if 
a waiver would otherwise satisfy the requirements of then applicable FRA or other fed- 
eral or state regulations applicable to such crossing). The MBTA shall notify the Corps, 
SHPO, the Towns and the Project Conservator regarding the determination it ultimately 
makes regarding these grade crossing treatments. 


MEASURES TO RESOLVE NOISE AND VIBRATION ADVERSE EFFECTS 


A. The MBTA shall continue to design the layover facility so that it 1s located at the 
end of the line in order to avoid late night and early morning noise and vibration impacts 
from moving empty trains (""deadheading") to their overnight storage location. 


B. The MBTA shall continue to design the Project with continuously welded rail and 
resilient track fastening devices to minimize noise and vibration from train operations. 


C. Bells at automatic grade crossing gates shall be sounded only when the gate is 
moving, and shall be deactivated when the gate is down in order to minimize noise 1m- 
pacts of the operation of such gates. 


D. All railroad bridges shall be constructed with ballasted decks to reduce noise and 
vibration which may affect Historic Properties. 


lo At certain locations adjacent to Historic Properties and shown in the CE&M Re- 
port (see Appendices A and D), noise walls are included in partial mitigation of noise im- 
pacts. In the event that these noise walls are changed materially, or in the event that addi- 
tional noise walls are planned in the future, the MBTA shall notify and consult with the 
Project Conservator and will also notify the Corps and SHPO; the appropriate archaeo- 
logical survey(s) will be conducted (see Stipulation XIII of this Agreement); and the re- 
sults, including any comments of the Project Conservator, will be coordinated with Corps 
and SHPO. 


F. All sub-ballast (gravel base) and ballast (the crushed rock under the tracks) will be 


replaced along the entire length of the Project with the depth of new material established 
by MBTA standards to reduce transmission of vibration from the tracks to the ground. 
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G. Vibration dampening treatments will be applied to the main track(s) at locations 
adjacent to Historic Properties (buildings) where vibration levels from operation of trains 
are projected by MBTA to equal or exceed the Federal Transit Administration's (FTA) 
“Impact” level (such projections having been made, as set forth in the CE&M Report, in 
accordance with the FTA's Noise and Vibration Impact Assessment Manual (FTA Man- 
ual). 

H. Sound insulation or other measures to resolve noise impacts will be applied to 
Historic Properties (buildings) at locations where noise levels from operations of trains 
are projected by MBTA to exceed the FTA "Impact" level (such projections made in ac- 
cordance with the FTA Manual). The nature of such sound insulation treatments will be 
determined in coordination with the property owner subject to the maximum cost- 
justified amounts for each impacted property in accordance with the MBTA's Greenbush 
Line Noise Mitigation Guidelines as described in the CE&M report at Appendix G. 


I. If, during the completion of design, projections of noise or vibration levels at cer- 
tain Historic Properties (buildings) change due to modifications in the design of the Pro- 
ject (such as train speeds or track locations relative to such buildings), the extent and type 
of the measures to resolve Adverse Effects due to noise or vibration to be included in the 
Project shall be modified in accordance with revised projections made per the FTA Man- 
ual, and such modifications shall be reflected in the appropriate Design Submissions 
called for under Stipulation VIII, below. 


J. If, during design, it is determined, after further analysis, that a noise wall proposed 
in the CE&M Report as a measure to resolve, in whole or in part, a Noise Adverse Effect 
at a particular Historic Property, will be materially ineffective in achieving the level of 
reduction projected for such Properties, sound insulation treatments shall be provided at 
such Properties in accordance with revised projections made per the FTA Manual ac- 
counting for the actual noise reduction projected to be afforded by such noise wall and 
subject to the MBTA's Greenbush Line Noise Mitigation Guidelines as described in the 
CE&M report at Appendix G, and such modifications shall be reflected in the appropriate 
Design Submissions called for under Stipulation VIII, below. 


K. If, after construction is complete and revenue passenger service 1s underway, a 
noise wall incorporated as a measure to resolve Noise Adverse Effects of the Project at a 
particular Historic Property building is determined, after further analysis, to be materially 
ineffective with reference to the noise levels projected for such Properties, sound insula- 
tion treatments shall be provided at such Properties in accordance with revised projec- 
tions made per the FTA Manual accounting for the actual noise reduction projected to be 
afforded by such noise wall, subject to the MBTA's Greenbush Line Noise Mitigation 
Policy as described in the CE&M report at Appendix G. 


TRAFFIC AND ACCESS MITIGATION 


A. During the completion of the plans and specifications for the Project, the MBTA 
shall continue to design the Project such that the existing ability to make both right and 
left turns from driveways is retained to the extent feasible and with due regard for public 
safety, MBTA's operational requirements, cost and maintenance. Without limitation of 
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this provision, MBTA shall design any center medians at grade crossings to the minimum 
length permitted under then applicable or proposed FRA regulations where Historic Prop- 
erties may otherwise be Adversely Affected by longer median barriers. 


B. During the completion of Project design and engineering, MBTA shall continue to 
design the Project so as to minimize traffic queues at grade crossings to the extent feasi- 
ble and with due regard for public safety, MBTA's operational requirements, cost and 
maintenance. 


C. Historic pedestrian access routes will be maintained to the extent feasible, with 
due regard for public safety, MBTA's operational requirements, cost and maintenance, 
and where existing grade crossings are proposed for closure, MBTA shall include in the 
appropriate Design Submissions (see Stipulation VIII) alternative pedestrian access across 
the right-of-way. 


D. The MBTA shall cooperate with the Towns in which the Project is located in con- 
nection with local enforcement of traffic and parking regulations designed to minimize 
Adverse Effects on Historic Properties arising from commuter parking at locations other 
than MBTA-authorized off-street parking at stations. 


MEASURES TO RESOLVE VISUAL AND SETTING ADVERSE EFFECTS 


A. During the completion of Project design and engineering, MBTA shall continue to 
design the Project so that the existing rail right-of-way is utilized to the extent feasible so 
as to preserve community cohesion, with due regard for public safety, MBTA's opera- 
tional requirements, cost and maintenance. 


B. During construction and future maintenance of the rail corridor, unnecessary 
clear-cutting of trees and vegetation that would have an adverse visual impact on Historic 
Properties will be avoided and existing trees and vegetative screening will be retained to 
buffer visually Historic Properties from the rail line, to the extent feasible and with due 
regard for public safety, MBTA's operational requirements, cost and maintenance. It is 
understood that clearance of vegetation within fifteen feet of each side of the center line 
of any track within the right of way is necessary at a minimum. 


Cc. MBTA shall cause its design contractor to provide reasonable documentation of 
existing trees and vegetation which otherwise serve as significant visual screening and 
which will be removed as part of the construction of the Project. Such documentation 
shall indicate whether trees or vegetation to be removed will be replaced in whole or in 
part (such as in so-called "infill" areas). The MBTA shall review such documentation 
with the Project Conservator prior to removal of vegetation and shall provide a copy of 
same (together with the comments, if any, of the Project Conservator) to the Corps, 
SHPO, and the Towns prior to removal of such vegetation. 


D. A review of current landscaping conditions and materials will be undertaken by 
MBTA in order to assure the use of compatible materials in the vicinity of Historic Prop- 


erties. 
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E. To the extent feasible, grade crossings medians will be bounded with granite curb 
and include an optional planting area, similar to those already present at many intersec- 
tions in the project area. 


F. Where the Project Plans call for installation of new wood fencing or landscape 
plantings, individually or in combination, these elements will be introduced along the 
right-of-way adjacent to Historic Properties with the goal to form a reasonable visual 
screen and to be compatible with the character of the area. Existing style of fences (solid 
or chain link) will be taken into account and augmented, rather than replaced to the extent 
feasible. Wood fencing is proposed at locations where screening of the right of way is 
called for and there is not sufficient room for screening with plants. 


G. Specific details of site-specific landscaping treatments proposed by the MBTA 
will be included in the Design Submissions prepared by the MBTA (see Stipulation VIII, 
below). In determining which treatments to provide, the MBTA shall take into considera- 
tion the specific comments received regarding plantings at particular Historic Properties 
during the Section 106 consultation prior to this Agreement. If the MBTA determines in 
its review with property owners where plantings are proposed that a fence would be pref- 
erable, a wooden fence at that location will be proposed. Where site-specific treatments 
call for plantings, the MBTA, in coordination with the Corps, shall monitor the plantings 
for a period of three years following installation. If the Corps, in coordination with 
SHPO, the Towns and MBTA, determines during this three year period that replanting of 
defective plantings is necessary, the MBTA shall cause such replantings to be performed 
as promptly as possible. 


VIII. DESIGN REVIEWS 


A. MBTA shall prepare, in coordination with the Project Conservator, and submit for 
review and comment to the Corps, the SHPO and the Towns (together with the com- 
ments, if any, of the Project Conservator), documents setting forth the design of various 
elements of the Project (consistent with practical requirements associated with a design- 
build or other alternative contracting arrangements that MBTA may undertake for the 
Project) which represent approximately sixty percent (60%) of the engineering progress 
on such elements and also which represent approximately ninety percent (90%) of such 
development (both of which are referred to herein as "Design Submissions"). The 
MBTA may prepare these Design Submissions in groups representing practical segments 
or construction contracts, and if an alternative arrangement such as design-build is util- 
ized, at such progress milestones for various elements as may be practicably necessitated 
in accordance with such arrangement. 


B. In the event that the SHPO, the Towns, the Project Conservator or the Corps ad- 
vises the MBTA, in a timely manner as required under Stipulation X VLA of this Agree- 
ment, that a Design Submission, in whole or in part, does not adequately resolve Adverse 
Effects to Historic Properties with reference to the scope of measures provided for in the 
CE&M Report or under the terms of this Agreement, and provides specific comments 
identifying such deficiencies (Deficiencies), MBTA shall take such Deficiencies into ac- 
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count and shall either agree to implement corrective actions in accordance with the direc- 
tion of the Corps or shall attempt in good faith to resolve with the Corps and SHPO any 
disagreement regarding such Deficiencies. 


oF In the event that MBTA and either the Corps or SHPO are unable to resolve the 
matter, the MBTA, Corps or SHPO may refer the matter for Dispute Resolution as pro- 
vided below at Stipulation XV of this Agreement. 


D. The MBTA shall not start construction on the segment(s) or element(s) included 
in a Design Submission until the parties set forth at Paragraph B, above, have had, in ac- 
cordance with Stipulation XVI.A, the opportunity to comment on such Design Submis- 
sions. The MBTA may proceed with the further design or with construction, as the case 
may be, of any such segments or elements for which the Project Conservator, SHPO and 
the Corps has commented that there are no Deficiencies (or as to which the time for 
comment has expired without substantive comment) even though review of any other seg- 
ments or elements may be pending. 


E. The SHPO, Corps, and the Towns shall make every reasonable effort to make 
comments about any major Historic Property design concerns with respect to the Project 
segments or elements covered in a Design Submission at the time of the Submission 
which represents approximately 60% of the engineering progress as such segments or 
elements. If such comments are timely provided in accordance with Stipulation X VIA, 
the MBTA shall ensure that the 90% Design Submission for such segment or element 
shall take into account any such major comments. When the final design or engineering 
documents for such Project segment or element are completed for purposes of initiating 
construction of such segments or elements, the MBTA shall make them available for in- 
spection by the Corps, SHPO, the Towns and Project Conservator prior to commence- 
ment of construction, and shall provide to the consulting parties written responses to 
comments on the corresponding 90% Design Submission. 


IMPLEMENTATION OF MEASURES TO RESOLVE ADVERSE EFFECTS IN THE CE&M 
REPORT 


A. Subject to the provisions of this Stipulation IX, MBTA shall ensure that the final de- 
sign and engineering documents for the Project incorporate the measures to resolve Ad- 
verse Effects for Historic Properties that are identified in the CE&M Report at Appendi- 
ces A (Location-Specific Mitigation) and D (Project Plans). 


B. MBTA may modify the Project Plans (see Appendix D of the CE&M Report) in order 
to provide measures to resolve Adverse Effects at least equally or more protective of His- 
toric Properties than those which may be depicted in such Plans, provided that such 
modifications are reflected in the sixty and ninety percent Design Submissions for the 
Project segments or elements covered by such Submission under Stipulation VIII, above, 
or are otherwise submitted (together with the comments, if any, of the Project Con- 
servator) to the Corps and SHPO for review and comment prior to their incorporation in 
the final Project design and engineering documents. 


GREENBUSH SECTION 106 PROGRAMMATIC AGREEMENT 


C. Without limitation of the provisions of Stipulation IX. B, immediately above, the 
MBTA shall coordinate further with the Corps, SHPO, Project Conservator and the 
Towns regarding the Adverse Effects on Historic Properties described in the CE&M Re- 
port and regarding potential additional or alternative measures to resolve such Adverse 
Effects associated with the Project elements identified below in this Paragraph C: 


1) Final location of the Greenbush Line terminus and layover in Scituate. 


2) Final determination by MBTA regarding grade crossing treatments under Stipula- 
tion IV.C of this Agreement. 


3) Design of the Route 3A/Driftway roundabout intersection in Scituate. 


4) Design of station, associated parking, crossings and roadways at Weymouth Land- 
ing, including Quincy Avenue in East Braintree. 


5) Design of the crossing at Rocky Lane in Cohasset. 


6) Design of the crossings, roadways and certain replacement parking in Cohasset 
Village, Egypt, certain intersections in Hingham referenced as "improvements to 
be determined" on the Project Plans, and North Scituate Village. 


7) Measures to resolve Adverse Effects at the Cohasset Railroad Roundhouse Site in 
Cohasset Village. 


The resolution of the design of these Project elements shall be reflected by the MBTA in 
the appropriate Design Submissions or otherwise shall be submitted (together with the 
comments, if any, of the Project Conservator) to the Corps, SHPO and Towns for review 
and comment prior to their incorporation in the final Project design and engineering docu- 
ments. If the Corps and SHPO, in coordination with the Towns and considering any 
public comments received, determine that any design modifications proposed by the 
MBTA under this Paragraph C require further coordination or consultation due to the po- 
tential for new or additional Adverse Effects on Historic Properties arising out of such 
modifications, the Corps shall insure that this additional coordination or consultation 
takes place prior to the completion by MBTA of the final Project design and engineering 
documents. 


X. ROLES AND RESPONSIBILITIES OF VARIOUS SECTION 106 PROCESS PARTICIPANTS 


The following are the major roles and responsibilities of the participants in the Section 
106 process for this Undertaking in the implementation of this Agreement: 


A. As the federal Agency Official under the Advisory Council's regulations (36 
C.F.R. 800) as well as the Corps’ regulations implementing Section 106 at 33 C.F.R. Part 
325, Appendix C, the Corps has the statutory obligation to fulfill the requirements of 
Section 106, has ultimate approval authority for the Undertaking and _ has the authority to 
enforce the terms and conditions of its Section 404 Permit, of which this Agreement is a 
part, in accordance with the Clean Water Act. Under the terms of this Agreement, the 
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Corps will provide oversight, coordinate with SHPO and MBTA, monitor the implemen- 
tation of this Agreement by MBTA and further evaluate effects of Project activities such 
as those set forth at Stipulation IX.C. 


B. Having been invited by the Corps to participate directly as a consulting party in 
connection with Section 106 review for this Undertaking and having consulted with and 
commented to the Corps as Agency Official on this Undertaking and on its effects on His- 
toric Properties, the Advisory Council will have a continuing role in the circumstances 
set forth in this Agreement, including reviewing various status reports called for under 
this Agreement, participating in dispute resolution (see Stipulation XV), and advising the 
Corps, SHPO and MBTA of any compliance issues that may be raised by the public to the 
Advisory Council. 


C. The State Historic Preservation Officer, or SHPO, serves in accordance with 
Section 106, with the Advisory Council's implementing regulations and with Massachu- 
setts law (including the Massachusetts Historical Commission Act) to reflect the interests 
of the State and its citizens in the preservation of their cultural heritage. In accordance 
with Section 101(b)(3) of the NHPA, and the terms of this Agreement, the SHPO will ad- 
vise and assist the Corps and the MBTA in carrying out their responsibilities under this 
Agreement, including coordinating with the Corps and MBTA in the review of design 
documents and the various status reports during and after construction of the Project as 
called for under this Agreement; coordinate with the Project Conservator with regard to 
the Conservator's recommendations concerning the implementation of this Agreement; 
and monitor the impacts of measures to resolve Adverse Effects on the integrity of His- 
toric Properties. 


D. Having invited the participation of Indian tribes in the Section 106 process for this 
Undertaking (see Section 101(d)(6)(B) of the NHPA) that may attach religious or cultural 
significance to Historic Properties that may be affected by the proposed Undertaking, and 
that may be located within tribal ancestral lands (in the case of this Undertaking, there are 
no tribal lands within the APE), the Tribal Historic Preservation Officer (THPO) (ap- 
pointed or designated in accordance with the NHPA as the official representative of his or 
her Indian tribe) will continue to have the opportunity to consult regarding the Project's 
effects on Historic Properties on tribal ancestral lands, specifically with reference to ar- 
chaeological sites which may become involved as the Project design is advanced. 


E. As the Project proponent and permittee of the Corps Section 404 Permit for this 
Undertaking, and having served both as a consulting party and, in furtherance of the au- 
thority provided under both the Corps' regulations and the Advisory Council's regulations 
(see, e.g., 36 C.F.R. 800.3(b) and 800.11(b)) as a source of information and documenta- 
tion regarding the Undertaking, the MBTA shall continue to perform the planning and 
design of the Undertaking and shall have the principal responsibility for implementing the 
provisions of this Agreement, including the resolution of Adverse Effects documented in 
this Agreement and the preparation of design submissions which will be the subject of 
further coordination and review under this Agreement (see, e.g., Stipulations VIII and 
IX). 
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F. The representatives of local governments in whose jurisdiction the Undertaking 
will occur, including the Towns of Braintree, Cohasset, Hingham, Scituate and Wey- 
mouth, having been invited by the Corps to participate as consulting parties in the Section 
106 process leading to this Agreement, will continue to have the opportunity to submit 
further comments to the Corps, SHPO, MBTA and Advisory Council at various points in 
the Project design and construction process as provided in this Agreement (see, e.g., 
Stipulations VII and IX); continue on-going discussions directly with the MBTA, as Pro- 
ject proponent and Section 404 Permitee regarding the Project's effects and Adverse Ef- 
fects on Historic Properties as well as on the Project's environmental impacts generally; 
coordinate with the Project Conservator (see e.g., Stipulation XI.C.); have the opportunity 
to participate in any further consultations with respect to Historic Properties within the 
Town that may occur; and if a signatory to this Agreement, participate in the process re- 
garding any amendments to this Agreement which may be advanced during its implemen- 
tation (see Stipulation XXII. A.) and regarding any proposed extension of the Term of 
this Agreement (see Stipulation XXII.B.). 


G. The general public will continue to receive periodic reports and information con- 
cerning the completion of the Undertaking, including its effects on Historic Properties, 
and measures to resolve Adverse Effects and will continue to have the opportunity to 
provide the views of the public regarding the implementation of this Agreement (see, e.g., 
Stipulation XVII). 


PROJECT CONSERVATOR 


A. Promptly following completion by the Corps and MBTA of environmental re- 
views under applicable provisions of NEPA, the Clean Water Act and MEPA, the MBTA 
shall appoint and be responsible for the compensation of a Project Conservator (''Project 
Conservator" or ''Conservator"'). The Conservator shall meet the National Park Ser- 
vice's standards set forth at 36 C.F.R. Part 61 regarding qualifications for preservation 
professionals and either he/she or any other professional(s) serving with him/her shall 
meet such standards in the areas of architecture, architectural history, historic preserva- 
tion and archeology. In the selection of the Conservator, the MBTA shall use its standard 
consultant hiring procedures. The Corps and SHPO shall review and approve (1) the Re- 
quest for Proposals for the Project Conservator prior to the release of such RFP, (2) the 
qualifications of the final candidates under consideration by the MBTA prior to the final 
selection of the Conservator by the MBTA, and (3) the scope of work of the Conservator 
to be included in the MBTA's contract with the Conservator, in order to ensure that the 
Conservator's duties and responsibilities are consistent with the provisions of this Stipula- 
tion XI. Upon making its selection of the Project Conservator, the MBTA shall provide 
written notification thereof to the Corps, SHPO, Advisory Council and Towns. 


B. The Project Conservator shall serve during the design and construction process for 
the Project and during the balance of the initial Term of this Agreement (see Stipulation 
XXILB). Following such initial Term, the Conservator shall continue to perform the 
Conservator's responsibilities hereunder for any period to be determined by the Corps and 
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SHPO in coordination with MBTA, but not to exceed the extended Term (if any) of this 
Agreement. 


C. The Project Conservator’s principal task shall be to monitor and assess compli- 
ance by the MBTA with this Agreement, specifically, the implementation of the measures 
to resolve Adverse Effects stipulated herein (refer specifically to the CE&M Report at 
Appendix A). It 1s understood that the MBTA shall continue to engage, as part of its Pro- 
ject design team, consultant(s) which have professional qualifications meeting National 
Park Service professional standards in the areas of historic preservation, architecture, ar- 
chitectural history, and archeology, and that the MBTA shall continue to be responsible 
for the performance of further studies, evaluations and other tasks required to meet the 
Stipulations set forth in this Agreement. In this context and consistent with the independ- 
ent monitoring and advisory role assigned to the Project Conservator under this Agree- 
ment, the Conservator shall perform the following responsibilities: 


1) Meet and confer on a regular basis with the MBTA's design contractor(s) to re- 
view, evaluate and comment on the development by MBTA of Project design and 
engineering documents with respect to Historic Properties concerns, including, 
but not limited to, the Design Submissions called for under Stipulation VIII of this 
Agreement, and any Project Changes that may arise under the terms of Stipulation 
X, above. Upon the MBTA's request, the Project Conservator shall promptly pro- 
vide to MBTA the Conservator's comments, 1f any, on the Design Submissions or 
other submittals which MBTA is required to make to the Corps, SHPO and 
Towns under this Agreement. 


2) Monitor the MBTA's compliance during the design and construction process for 
the Project of the special Historic Preservation Design Guidelines referred to in 
the CE&M Report at Chapter 5, Stipulation C. 


3) Monitor and assess the need for any additional work related to any future archeo- 
logical investigations and/or unanticipated discoveries during construction (see 
Stipulations XIII and XIV of this Agreement regarding Protection of Archaeologi- 
cal Resources and Unanticipated Discoveries of Historic Properties) and if the 
Conservator identifies such need, make recommendations to the Corps, SHPO and 
MBTA regarding same. 


4) Monitor work performed on Historic Properties with respect to measures to re- 
solve Adverse Effects due to noise and vibration under this Agreement. 


5) Coordinate regularly with the Corps and SHPO in connection with the Conserva- 
tor's observations and recommendations regarding the progress of the Project in 
implementing measures to resolve Adverse Effects called for under this Agree- 
ment. 


6) Submit semi-annual reports concerning the progress of the Project in the 
implementation of the Stipulations set forth herein to the MBTA, Corps, Advisory 
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Council, SHPO and the Towns in which the Project is located, with copies avail- 
able to any other interested party who so requests. 


7) Coordinate regarding the effects of the Project on Historic Properties, as regularly 
as 1s reasonably possible, with (a) owners of Historic Properties within the APE 
regarding the effects of the Project, if any, on those Properties; (b) historic com- 
missions which are duly constituted and serving within the Greenbush Corridor 
localities; (c) elected officials serving within those localities (or those duly ap- 
pointed by them and authorized to act on their behalf) and (d) other interested pri- 
vate parties who have a demonstrated interest in, and history of association with, 
the protection of historic preservation values in the affected communities, and co- 
ordinate with such persons regarding the effect of projects and programs that may 
be undertaken by others (e.g. a Town) that may have potential impact on the im- 
plementation of the measures to resolve Adverse Effects required under this 
Agreement. 


8) Report to the MBTA, the Corps and SHPO concerning the existence, if any, of 
previously unidentified Adverse Effects of the Project on Historic Properties (that 
is, Adverse Effects which are not otherwise materially identified in the CE&M 
Report at Attachment A to this Agreement and for which measures to resolve such 
Effects has not already been proposed), including the nature and magnitude of any 
such unanticipated Adverse Effect and the potential measures that may be avail- 
able to resolve such Effect. 


9) In addition to the informal conferences and meetings which the MBTA and Con- 
servator will hold in the normal course of development in the Project's design and 
engineering, meet and confer formally with MBTA reasonably promptly upon the 
written request of either the MBTA or the Project Conservator, regarding any rec- 
ommendations made in writing by the Conservator and MBTA's response to such 
recommendations. If, following such formal conference, the MBTA and the Con- 
servator reach consensus regarding the appropriate resolution of the Conservator's 
recommendations, MBTA shall document the consensus it has reached with the 
Conservator in a letter which shall be submitted for the record for review and 
comment to the Corps and SHPO, with copies to the appropriate Town(s). Subse- 
quent to the Corps' approval, the MBTA shall implement the actions incorporated 
in such letter. 


10) In the event that this coordination does not conclude in a consensus determination 
acceptable to the MBTA, the Corps and SHPO regarding such recommendations 
and the potential measures to resolve Adverse Effects, the MBTA, Corps or 
SHPO may refer the matter for Dispute Resolution in accordance with Stipulation 
XV of this Agreement. 


XII. CONSTRUCTION ACTIVITIES PLANNING AND MANAGEMENT 


A. The MBTA shall cause its contractor to prepare, in consultation with the Project 
Conservator, a written Construction Management Plan which summarizes how the meas- 


GREENBUSH SECTION 106 PROGRAMMATIC AGREEMENT VII-29 


VII-30 


ures applicable to construction period management as required in this Stipulation XII 
shall be implemented. 


B. The MBTA shall submit this Plan, together with the comments of the Project 
Conservator, if any, in advance of the commencement of construction to the Corps, 
SHPO and Towns in which such construction is located for their comment. The MBTA 
shall consider any comments timely received as provided in Stipulation XVLA. 


c: Once approved by the MBTA, the Plan shall be forwarded to the Corps and SHPO 
and shall also be available for inspection at the offices of the MBTA by any interested 
person making a request therefore. 


D. The Construction Management Plan shall include the following measures to re- 
solve Adverse Effects, which shall be in place prior to the commencement of construc- 
tion: 


1. Historic Properties adjacent to the railroad right of way and other Project 
construction areas shall be protected from damage due to construction activities 
through implementation of the following protective measures: 


a. Inspection and documentation, including still photography and/or video 
taping, of the condition of all properties adjacent to all Project construc- 
tion areas prior to the start of construction activities in accordance with 
MBTA Standard Construction Specifications. 


b. Inspection and evaluation during final design of building foundations im- 
mediately adjacent to slurry walls or excavations requiring shoring for 
support (collectively "Deep Excavation"), and if indicated by such inspec- 
tion and evaluation, repair or stabilization of such foundation(s) in accor- 
dance with the U.S. Interior Secretary's Standards prior to the start of such 
Deep Excavation to minimize the possibility of "slight" or greater damage 
(as such terms are defined by Boscardin & Cording, in "Building Response 
to Excavation-Induced Settlement" included in the CE&M Report at Ap- 
pendix K.1) to such foundations resulting from excavation-induced settle- 
ments (referred to below as "Damage" ). 


c. Geotechnical monitoring of buildings within the area adjacent to a Deep 
Excavation where the excavation activity may produce settlements (spe- 
cifically, the area within a horizontal distance from the edge of a Deep Ex- 
cavation equal to twice the depth of such excavation - referred to as the 
Zone of Influence for Deep Excavation). Where the Deep Excavation at a 
particular location requires dewatering, the Zone of Influence for Deep 
Excavation shall be extended as appropriate to include the area of ground 
water draw down determined through the use of groundwater monitoring 
wells installed prior to the commencement of dewatering activities and 
geotechnical monitoring of Historic buildings within that additional area 
shall be provided. Such geotechnical monitoring shall be designed to de- 
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tect building movements in real time before Damage is caused. If signifi- 
cant building movements are detected, construction activities shall be 
modified as necessary to prevent Damage from occurring. 


d. Where blasting or other construction activities generating potentially dam- 
aging levels of vibration occurs, vibration monitoring of Historic Proper- 
ties (buildings) shall be performed within an area to be determined prior to 
the commencement of production blasting or of such other construction 
activities (the extent of such zone depending on the nature of each such 
construction activity) to ensure that vibration levels at such buildings do 
not exceed the relevant limits specified in the “New Swiss Standard” (as 
referenced by Wiss in “Construction Vibrations: State of the Art” in- 
cluded in the CE&M at Appendix K.2). 


e. Repair of any Damage to Historic Properties adjacent to Project construc- 
tion areas caused by the MBTA construction activities described above 
shall be performed at no expense to the property owner. All such repairs 
shall be in accordance with the U.S. Interior Secretary's Standards. 


2; The MBTA shall coordinate with the Project Conservator in the location 
of staging areas in protected locations outside Historic Properties (districts) wher- 
ever possible, and in as unobtrusive a location as possible within Historic Proper- 
ties if alternate locations are infeasible. Locations of staging and storage areas 
and other areas that may be impacted by construction activities and which have 
not been previously identified in MBTA's Project Plans or Design Submissions 
shall be reviewed by MBTA with the Corps, SHPO, the affected Town and the 
Project Conservator with regard to potential effects on Historic Properties. Stag- 
ing area fencing shall be chain-link fence where Historic Properties used as resi- 
dences are more than fifty feet from the staging area. Where such residences are 
less than fifty feet from the staging area, a temporary solid wood fence, six feet in 
height, shall be used as a solid visual screen. 


: Dust and debris shall be carefully controlled, contained and disposed of 
properly according to environmental regulations and consistent with MBTA Stan- 
dard Specifications for construction, January 1980 or current edition (“Standard 
Specifications”). Trucks and equipment shall have wheel washes and load covers 
as required to protect Historic Properties. Noise from construction activities shall 
be limited in accordance with the Standard Specifications and the Construction 
Noise Criteria described in CE&M Appendix G (MBTA Greenbush Line Noise 
Mitigation Guidelines, November, 2000). 


4. Restrictions on hours and locations for construction activities, including 


location of staging areas in the vicinity of sensitive Historic Properties, shall be 
described in the construction documents. 
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5. Plans for traffic management during construction (including construction 
vehicles and equipment) shall be cooperatively developed by the MBTA with 
each Town. 


6. The Construction Management Plan for the Project will include provisions 
to protect certain commercial areas, such as Weymouth Landing, Hingham 
Square, Cohasset Village and North Scituate, to the extent that economic viability 
during construction of the Project may be a material concern with regard to His- 
toric Properties. These plans will specify measures to resolve Adverse Effects, 
such as signage, construction scheduling, staging area controls, parking plans, 
construction vehicle traffic management, prevention of structural subsidence, and 
controls on construction-generated noise, vibration, dust, and visual impacts 
where feasible and practicable. 


PROTECTION OF ARCHAEOLOGICAL RESOURCES 


A. For those below-ground areas impacted by the Project which have not been in- 
cluded in the archaeological investigations and reports previously conducted, (see Af- 
tachment C to this Agreement), including, but not limited to, areas where modifications 
to Project plans and specifications may occur during the completion of the design process 
or during actual construction (such as, for example, changes in or additions to Project 
staging areas), MBTA shall: 


ie Submit information on the location of new project areas to the Corps who 
shall, in consultation with the SHPO and State Archaeologist, determine the need 
and scope for an archaeological identification survey. 


a Perform an identification survey and evaluation in a manner consistent 
with the Secretary of the Interior's Standards and Guidelines for Identification (48 
FR 44720-23) and the Massachusetts State Archaeologist's permit regulations 
(950 CMR 70) and in doing so, shall take into account the National Park Service 
publications, The Archeological Survey, Methods and Uses, and the Advisory 
Council's publications Consulting About Archaeology Under Section 106, and 
Treatment of Archeological Properties: A Handbook. A report of such survey 
shall be submitted to the Corps, SHPO, State Archaeologist, THPO (if appropri- 
ate), and Project Conservator for their review and timely comment as set forth at 
Section XVI.A of this Agreement. 


3. If such survey results in the identification of an Historic Property, a plan 
for in-place preservation shall be considered. 


4. If such preservation is not feasible, a Data Recovery Plan (DRP) following 
the Secretary of the Interior's Standards and Guidelines for Archeological Docu- 
mentation shall be developed and submitted to the Corps, SHPO, State Archae- 
ologist, THPO (af appropriate) and Project Conservator for review and comment. 
Such DRP shall ensure that all archaeological materials recovered from such sites 
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will be curated at an appropriate curatorial facility in a manner consistent with the 
U.S Interior Secretary's regulations at 36 C.F.R. Part 79. 


2: As provided for in Stipulation X VI.A, in the absence of receipt of written 
comments from the reviewers citing material deficiencies in such submission, the 
MBTA shall implement the DRP. 


B. The MBTA shall consult with the Corps, SHPO, State Archaeologist, and THPO 
(if appropriate) to identify suitable avoidance and/or mitigation measures to resolve Ad- 
verse Effects to those archaeological resources referred to above in Paragraph A, Sections 
3, 4, and 5. 


UNANTICIPATED DISCOVERIES OF HISTORIC PROPERTIES. 


A. In the event that previously unidentified historic or archaeological resources are 
discovered which may be affected by the Project in accordance with the criteria of Ad- 
verse Effect under 36 C.F.R. Part 800, the MBTA shall promptly notify the Corps, SHPO, 
State Archaeologist (when archaeological resources are involved), the relevant Town and 
Project Conservator, coordinate with the Project Conservator regarding same, and submit 
to these parties a written report evaluating the historic or archaeological resource for pur- 
poses of determining eligibility for inclusion in the National Register of Historic Places. 


B. The Corps, SHPO, State Archaeologist (with respect to archaeological resources) 
and MBTA will consult promptly on the eligibility of the resources and the Corps, in con- 
sultation with SHPO, will promptly determine whether any such resources are Historic 
Properties subject to protection under 36 C.F.R. Part 800. If an affirmative determination 
is made by Corps, the MBTA shall promptly thereafter consult with the Project Conserva- 
tor and submit to the Corps, SHPO and the relevant Town a written report describing the 
nature of the Effects which the Project will have on the particular Historic Properties, al- 
ternatives for the measures to resolve such newly identified Adverse Effects to such 
Properties, and the measures to resolve Adverse Effects which MBTA proposes to in- 
clude as part of the Project's design and engineering documents with regard to such Prop- 
erties, together with the Project Conservator's comments, if any. 


c: The Corps, SHPO and Town shall have the opportunity to comment on such sub- 
mission. In the event that the Corps, SHPO or the Town return to MBTA, in a timely 
manner (see Stipulation XVI.A.), comments identifying material Deficiencies in MBTA's 
report, MBTA shall take the same into account and shall either agree to implement cor- 
rective actions in accordance with the direction of the Corps or shall attempt in good faith 
to resolve any disagreement regarding such Deficiencies with the Corps or SHPO. 


D. In the event that MBTA and either the Corps or SHPO are unable to resolve the 
matter, the MBTA, Corps or SHPO may refer the matter for Dispute Resolution as pro- 
vided below at Stipulation XV of this Agreement. 
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E. MBTA shall ensure that in responding to previously unidentified discoveries, the 
protocol developed in consultation with SHPO and attached hereto at Attachment D is 
followed. 


F. The MBTA shall ensure in that if any human burial remains are identified during 
construction activities associated with the undertaking, work will cease immediately and 
the procedures under Massachusetts General Laws, Chapter 8, Section 6B; Chapter 9, 
Section 27C; and Chapter 7, Section 38A; and the Native Americans Graves Protection 
and Repatriation Act of 1990 (NAGPRA - 25 U.S.C. 3001-13) will be implemented, as 
further described at Section F, below. MBTA shall insure that in responding to the dis- 
covery of any such burial remains, the protocol developed in consultation with SHPO and 
attached hereto at Attachment E is followed. 


DISPUTE RESOLUTION. 


A. If the SHPO or the Corps make a timely objection (see Stipulation XVI.A, below) to 
a Design Submission made under Stipulation VIII of this Agreement, or if MBTA, SHPO 
or the Corps request formal dispute resolution with respect to any other material issue of 
noncompliance with this Agreement, and in either such case, with specific reference to 
the Stipulation or Stipulations applicable hereunder, the MBTA, SHPO and the Corps 
shall consult one time further, in good faith, to attempt to resolve the subject matter of 
such dispute prior to undertaking formal dispute resolution in accordance with the re- 
maining provisions of this Stipulation XV. 


B. Following such further consultation, the Corps shall determine as promptly as possi- 
ble whether such objection on other issue has been satisfactorily resolved, and if not, the 
Corps shall forward within fifteen (15) calendar days of the Corps' determination in this 
regard all documentation relevant to the dispute to the Advisory Council, including, 1f ap- 
propriate, an amendment to this Agreement reflecting the Corps' proposed resolution of 
the dispute, and request that the Advisory Council act on such dispute in accordance with 
36 C.F.R. Part 800. 


C. Within thirty (30) calendar days after receipt of all pertinent documentation, the Advi- 
sory Council's Executive Director shall either: 


1. Provide the Corps, SHPO, Project Conservator and MBTA with recom- 
mendations, which the Corps, as Federal Agency Official, shall take into 
account in reaching a final decision regarding the subject matter of such 
dispute; or 


2, Notify the Corps, SHPO, Project Conservator and MBTA that the Advi- 
sory Council will comment pursuant to 36 CFR 800.6 and promptly (not 
later than fifteen (15) additional days) provide such comment in writing to 
the Corps, with copies to SHPO, the Project Conservator, the MBTA and 
any other Concurring Party executing this Agreement. Any such comment 
by the Advisory Council provided in response to such request shall be 
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taken into account by the Corps, as federal Agency Official, in accordance 
with 36 C.F.R. Part 800 (Section 800.6(c)(2)) with reference to the subject 
matter of such dispute. 


a Failure by the Advisory Council's Executive Director to respond within 30 
calendar days of a receipt of such documentation shall be deemed to con- 
stitute approval of the Corps’ proposed resolution of the dispute. 


D. Any recommendations or comments provided by ACHP pursuant to this Stipulation 
XV shall be understood to pertain only to the particular subject matter of such dispute. 
The responsibility and authority of the Corps and of the MBTA to carry out all other ac- 
tions and activities under this Agreement that are not the subject of the dispute shall re- 
main unaffected. 


COORDINATION OF REVIEWS. 


A. The Corps, SHPO, Project Conservator and Towns responsible for reviewing and 
commenting on Design Submissions, or on other submissions or requests made by 
MBTA under this Agreement, shall be delivered to MBTA within thirty (30) calendar 
days of receipt from MBTA of the submissions or requests, unless an alternative timeta- 
ble in any particular instance is agreed upon in writing by MBTA. Failure by the Corps, 
SHPO, Project Conservator or Towns to provide written comments within said 30 day pe- 
riod shall be considered for purposes of this Agreement to be concurrence with such 
submission or request. The MBTA may proceed with the action(s) which were the sub- 
ject of such submission or request after documenting for the record the expiration of the 
comment period. 


B. Comments by Corps, SHPO, Conservator or Town regarding MBTA's compliance 
with this Agreement shall be guided by the CE&M Report and the measures to resolve 
Adverse Effects described therein, except with respect to any specific additional or alter- 
native measures to resolve Adverse Effects items that may be developed in accordance 
with Stipulation IX, Paragraphs B and C of this Agreement, as to which it is understood 
that further information on potential measures to resolve Adverse Effects will be provided 
by the MBTA. 


C. MBTA shall insure that its design consultants and construction contractors, including, 
as appropriate, its contractor under any Design Build arrangement which may be under- 
taken by MBTA, are informed regarding the coordination procedures and other Stipula- 
tions set forth in this Agreement. 


D. To the maximum extent feasible, all reviews required under this Agreement shall be 
coordinated with other federal, state and local reviews, including, but not limited to, the 
MEPA environmental impact review and any environmental impact review documenta- 
tion prepared by the Corps with respect to NEPA compliance. In the event that these re- 
views suggest modifications to the Project with which the MBTA concurs, it is expected 
that MBTA will include such modifications in the Design Submissions called for under 
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Stipulation VIII for purposes of any additional review and comment concerning Historic 
Properties matters, and that any such modifications shall not be considered "Project 
Changes" for purposes of Stipulation X of this Agreement. 


PUBLIC INVOLVEMENT. 


A. The MBTA shall continue to coordinate with members of the public, including 
elected and appointed officials and private citizens, through the MEPA environmental re- 
view process (concluding with publication and approval of the Final Environmental Im- 
pact Report) and following completion of that process, through regular opportunities for 
public meetings and distribution of informational materials wherein the public can under- 
stand and have the opportunity to comment on the progress of the completion of Project 
design and construction with respect to the implementation of this Agreement. The 
MBTA shall notify the Corps and SHPO as well as the Project Conservator and the af- 
fected Town reasonably in advance regarding any meetings with the public that may in- 
volve concerns related to implementation of this Agreement. 


B. At any time during the implementation of the Stipulations in this Agreement, 
should a timely and substantive objection to such implementation be raised in writing by 
a member of the public to the Corps, SHPO or Advisory Council (with a copy of same 
being provided at the same time by the objecting party to the MBTA's Director of Design 
and Construction, Project Conservator and affected Town), the Corps, SHPO or Advisory 
Council may refer the same to the MBTA, which shall reasonably promptly, but in no 
event later than thirty (30) calendar days after receipt of such objection, review it and 
provide to the objecting party the MBTA's response in writing thereto. MBTA shall pro- 
vide copies of such response to the Corps, the SHPO, the Towns and the Project Conser- 
vator. 


C. In the event that in the opinion of the Corps, such objection remains materially un- 
resolved after MBTA's response thereto, the Corps and MBTA shall take the objection 
into account and consult as needed in good faith with the objecting party, the SHPO, the 
Project Conservator and/or the Advisory Council, as appropriate in the determination of 
the Corps, in an attempt to resolve the objection. 


RECORDATION OF HISTORIC PROPERTIES 


A. The existing appearance of all Historic Properties adjacent to the railroad right of 
way shall be documented prior to the start of construction on the Project. The MBTA 
shall, in consultation with SHPO, evaluate existing photography and other information 
completed during Project planning as to its adequacy for documenting said appearance in 
accordance with MHC standards and, if required, the Historic American Buildings Sur- 
vey/Historic American Engineering Record standards. 


B. The scope of any additional photography to document existing appearance will be 
submitted to the Corps, SHPO, and the MBTA for review and approval prior to being un- 
dertaken. 
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C. Other recordation actions shall focus solely on any identified deficiencies in pho- 
tography of existing appearances that may need to be addressed. 


D. The MBTA shall, in coordination with the SHPO and the Towns, place interpre- 
tive signs documenting historic elements of the station and parking areas at the Stations. 


COORDINATION WITH OTHER FEDERAL ASSISTANCE 


A. Where a Town or other appropriate agency of state or local government notifies the 
Corps, SHPO and MBTA that it intends to apply for federal or state financial assistance 
for projects for infrastructure, streetscapes, structural rehabilitation or other improve- 
ments in a manner supportive of the Historic Properties protection goals of the Project 
and this Agreement, the SHPO and MBTA shall support such Project to the extent per- 
mitted by their respective enabling legislation, including by providing written documenta- 
tion to the agency administering such funding program concerning the consistency of the 
applicant's proposed improvement with the Historic Properties measures to resolve Ad- 
verse Effects required under this Agreement. 


B. In the event that such administering agency is a Federal agency, it may satisfy its Sec- 
tion 106 responsibilities by agreeing in writing to comply with the terms of this Agree- 
ment material to its program and notifying the SHPO and Advisory Council accordingly. 
Similarly, in the event that the administering agency is a Massachusetts agency, it may 
similarly satisfy its responsibilities under the State Historic Act, Mass. Gen. Laws, Chap- 
ter 9, §§26 et seq. 


PROJECT MONITORING 


A. During construction of the Project, the MBTA shall submit to the Corps, Advisory 
Council, SHPO, Project Conservator and Towns (and to any other person who requests a 
copy of same) semi-annual progress reports summarizing the status of implementation of 
the measures to resolve Adverse Effects called for under this Agreement, with the last 
such report to be prepared not later than three months after completion of construction. 
In the event that any of the above-referenced parties so request, the MBTA shall conduct 
an informational meeting to obtain comments and suggestions regarding the further 1m- 
plementation of the measures to resolve Adverse Effects under this Agreement. 


B. After revenue passenger services have been in operation for a reasonable period of 
time, not to exceed one year, the MBTA, in consultation with the Project Conservator, 
will evaluate Project-related noise and vibration levels, using standard procedures and 
following Federal Transit Administration guidelines for noise and vibration impact as- 
sessment and measures to resolve Adverse Effects. For Historic Properties where no 
measures to resolve noise or vibration Adverse Effects has been provided, should noise or 
vibration levels exceed applicable thresholds for measures to resolve Adverse Effects as 
set forth in the CE&M Report (Chapter 5, Section B.3) and its Appendices (E and H), the 
MBTA will consult with the Corps, SHPO, and Project Conservator regarding appropri- 
ate measures to resolve Adverse Effects. 
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C. On or before the commencement of the third year of revenue operations of the Pro- 
ject, MBTA shall prepare and submit to the Corps, SHPO, Advisory Council, Project 
Conservator and Towns (and to any other person who requests a copy of same) a report 
summarizing the implementation of the measures to resolve Adverse Effects (other than 
with regard to noise and vibration effects which are addressed at Paragraph B, above) that 
was ultimately incorporated into the contractual documents for the Project as built, and 
reviewing the overall efficacy of such measures in achieving their intended goals. 
Among the matters to be considered in this report will be the efficacy of grade crossing 
treatments in relation to Historic Properties concerns, and any long-term Adverse Effects 
that are discernible in specific relation to the Project's operation, that were not anticipated 
in the CE&M Report and which would not have arisen but for the operation of the Pro- 
ject. 


D. With regard to landscape plantings installed as measures to resolve Adverse Effects to 
Historic Properties, MBTA shall submit to the Corps and SHPO reasonably promptly af- 
ter the first growing season for such plantings and annually thereafter for the two succes- 
sive growing seasons following the first such season a monitoring report summarizing the 
results of the plantings and indicating whether defective plantings have occurred which 
require replacement as otherwise provided under Stipulation VII. G., above. 


EMERGENCY SITUATIONS 


In the event that during construction of the Project, an emergency situation should occur 
(such as a natural disaster), which represents an immediate threat to public health, safety, 
life or property creating a hazardous condition in relation to an Historic Property, the 
MBTA shall notify the Corps, Advisory Council and SHPO of the condition which has 
initiated the situation and the measures to be taken to respond to the emergency or haz- 
ardous condition. The Corps and SHPO may submit additional measures to resolve Ad- 
verse Effects within seven days of the notification. Should the nature of the emergency 
watrant immediate attention, the MBTA shall consult with the Corps and SHPO via tele- 
phone or facsimile. Should the SHPO or the Corps desire to provide technical assistance 
to MBTA in responding to such condition, they shall submit comments within five days 
from notification, if the nature of the emergency or hazardous condition allows for such 
coordination. 


ADMINISTRATIVE PROVISIONS 


A. Amendments. Any signatory party to this Agreement may request that it be amended 
by providing notice of such request in writing to the other signatories. In such event, the 
Corps shall consult with the MBTA, SHPO the Advisory Council and with any other 
signatory in accordance with 36 C.F.R. Part 800 to consider such amendment. No such 
amendment shall be effective unless it is executed by the Corps, SHPO, and the MBTA. 


B. Duration of Agreement. This Agreement shall remain in force run during the design 
and construction of the Project and for the period thereafter which terminates on the end 
of the first full calendar month following the month which 1s three (3) years after com- 
mencement of revenue passenger operations on the Greenbush Line (Term). If the SHPO 
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or the Corps requests that this initial Term be extended, notification of this request shall 
be made by the Corps or SHPO, as the case may be, to the Advisory Council, MBTA and 
Towns. The Corps shall consult with the other such parties regarding this matter, and the 
Term shall be extended for such additional period as may be concurred on by the signato- 
ries to this Agreement based on such consultation. In the event that the signatories do not 
reach consensus on a requested extension, the matter of whether to extend shall be treated 
as an amendment to be resolved by the Corps, SHPO and MBTA as provided under Para- 
graph A above. 


C. Nothing in this Agreement shall be construed to impose on the MBTA any additional 
liabilities or obligations with respect to the subject matter of the Agreement other than 
those specifically stated herein, or to relieve the MBTA from complying with all other 
laws and regulations applicable to it. 
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EXECUTION of this Memorandum of Agreement and implementation of its terms evi- 
dences that the Corps has engaged in the consultations required under Section 106, that the Corps 
has afforded the Advisory Council an opportunity to comment on the Greenbush Line Project and 
its effects on Historic Properties and that the Corps has taken into account the effects of the un- 
dertaking on Historic Properties in connection with the issuance of its Section 404 Permit for the 
Project in accordance with Sections 106 and 110(f) of the NHPA. 


UNITED STATES DEPARTMENT OF THE ARMY CORPS OF ENGINEERS 
(signed) February 28, 2001 
Brian E. Osterndortf date 


Colonel, Corps of Engineers 
District Engineer 


MASSACHUSETTS STATE HISTORIC PRESERVATION OFFICER 
(signed) February 28, 2001 


Brona Simon date 
Deputy State Historic Preservation Officer 


MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
(signed) February 28, 2001 


Robert H. Prince date 
General Manager 


ADVISORY COUNCIL ON HISTORIC PRESERVATION 
(signed) March 1, 2001 


John M. Fowler date 
Executive Director 
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Old Colony Railroad Rehabilitation Project 
Greenbush Line Restoration 


Section 106 Consultation 
Programmatic Agreement 


Attachments 
A. Historic Preservation Design Guidelines 
B. Cultural Resources, Section 106 Comprehensive Effects and Mitigation Report, Old Col- 


ony Railroad Rehabilitation Project, Greenbush Line Restoration, Public Archaeology 
Laboratory, Inc., dated February, 2001 and letter from U.S. Army Corps of Engineers 
dated January 16, 2001. 

C. Archaeological Report References 


D. Procedures Guiding Unanticipated Archaeological Discoveries, PAL, Sept., 2000 


ES Procedures Guiding the Discovery of Unmarked Burials and Human Remains, PAL, Sept. 
2000 
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Old Colony Railroad Rehabilitation Project 
Greenbush Line Restoration 


Section 106 Consultation 
Programmatic Agreement 


Attachment A 


Historic Preservation Design Guidelines 


Old Colony Railroad Greenbush Line 


January 2001 


Goals of Historic Preservation Design 


The Historic Preservation Design Guidelines for the Old Colony Railroad Greenbush Line are 
intended to foster design that meets Project goals, policies, and safety standards and is consistent 
with the historical and architectural importance of the many historic resources in the five towns 
along its route. The goals for appropriate historic preservation design of the railroad right-of- 
way, Stations, layover and maintenance facilities, grade crossings, roadway improvements, and 
all other Project elements are to: 


e Avoid, minimize, and mitigate the effects of the rail infrastructure and operations on the ad- 
jacent historic properties to the greatest degree possible. This will be accomplished through 
the use of specific design guidelines which strive to balance the requirements and needs of 
historic preservation with the Project objectives, and to meet various federal and state trans- 
portation, public health and safety, environmental protection, and accessibility requirements; 


e Be compatible wherever feasible with the historic and architectural qualities of the adjacent 
historic districts and individual historic properties; and 


e Be consistent with the recommended approaches for new construction set forth in the Secre- 
tary of the Interior’s Standards for the Treatment of Historic Properties, including Guidelines 
for Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings (U.S. De- 
partment of the Interior, National Park Service, 1992). 


Successful design of Project-related elements and mitigation measures within a very particular 
historical and architectural context requires the following: 


e A recognition that design solutions cannot be fully standardized and must respond to the 


unique programmatic and contextual requirements of the immediate surroundings to insure 
compatibility; 
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e A thorough inventory of existing conditions that contribute to the character of a place or set- 
ting, including historic and non-historic resources; 


e The exploration and consideration of various design solutions early in the design process, 
with a clear focus on the long-term goals of the Project and the community; and 


e reviewed and comment on the design of all Project elements that may affect historic proper- 
ties by the CORPS, SHPO, and Project Conservator, in coordination with the Towns, where 
appropriate. 


The approach to the design of Project-related elements and mitigation measures for the Green- 
bush Line is guided by the physical proximity of the historic property to the adverse effect (noise, 
vibration, visual and setting impacts, etc.). The closer the historic resource is to the Project right- 
of-way, the more important it is for standard Project elements and mitigation measures to be 
compatible with the historic and architectural context. 


The specific elements included in the Historic Preservation Design Guidelines emphasize, but are 
not limited to, Project elements that will be developed during final design and construction speci- 
fications. These include paving, walkways, lighting, signs, fencing, street furniture, and land- 
scaping. Conceptual and preliminary planning for the Project have already integrated design as- 
pects that are sensitive to historic resources, including the use of existing right-of-way, and the 
location of stations, parking lots, layover and maintenance facilities, grade crossings, and road- 
way improvements. 


Efforts to avoid adverse effects will continue throughout the final design and construction proc- 
ess, wherever possible. The design and specifications of the right-of-way, stations, grade cross- 
ings, and roadway improvements will be developed in coordination with the Massachusetts His- 
torical Commission (MHC) and the Army Corps of Engineers (CORPS) with input from the 
communities. The historic preservation design review process will be overseen and coordinated 
by the Project Conservator. It is intended that this document will be an attachment to the Project 
Programmatic Agreement (PA). 


Summary of Major Project Components 
The Greenbush Line Project consists of the following major Project components. A brief sum- 
mary of the elements associated with each Project component is presented here to assist in under- 
standing the scope and objectives of the design guidelines. 

Right-of-Way 
The right-of-way is the former Old Colony Railroad Greenbush Line right-of-way. It ranges in 


width from 30 to 100 feet with a typical width of 66 feet. While the line originally had two 
tracks throughout its length, a single track with three passing sidings (each approximately one 
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mile in length) is proposed. Existing vegetation within the right-of-way generally consists of 
small trees and bushes that have grown up since the end of railroad service. The existing vegeta- 
tion will be removed from the portion of the right of way required for the railroad facilities, slope 
and drainage work, and sight distance. Existing vegetation will be retained where it does not in- 
terfere with construction or operations to maintain visual screening of adjacent properties. Chain 
link fence is required on both sides of the right-of-way in inhabited or public areas along the line. 


Stations and Parking Lots 


The stations consist of a platform, 4 feet high above the track, and 800 feet long (832 feet at ter- 
minal stations) and 12 feet wide on one side of the track. The platform is concrete, with a galva- 
nized steel peaked roof canopy, 17 feet in height above the platform. Canopies are located at 
drop-off areas, ramps, and stairs. Tropical hardwood benches with galvanized steel supports, 
windscreens, and sign panel frames are generally located at 120 foot intervals along the platform. 
The back edge of the platform is protected with a galvanized steel picket railing. Walkways are 
paved in concrete. Parking lot capacity varies by site, accommodating between 190 to 1000 ve- 
hicles depending on projected demand. They are paved in asphalt with painted lines and land- 
scaped with trees and shrubs at the perimeters. Internal landscaping within the parking lots is not 
included, as it conflicts with MBTA maintenance and capacity requirements. However, the 
MBTA will consider, as part of appropriate design submissions, internal landscaped areas at 
those station parking facilities which are located within or which are visible from Historic Prop- 
erties. Landscaping will be considered for the purpose of enhancing measures to resolve visual 
and setting Adverse Effects arising from the presence of such facilities, with due regard for pub- 
lic safety, MBTA’s operating requirements, cost, and maintenance. Round galvanized steel tube 
guardrail is used where the parking lot abuts the platform. Associated signage includes fiberglass 
signage panels with galvanized steel frames and supports and scrolling LED variable message 
signs, as well as a public address system. The Americans with Disabilities Act (ADA) requires 
the latter two items. Drop-off areas include brick paving and steel bollards. Lighting consists of 
galvanized steel light poles. There is no onsite staffing at the station facilities. 


Stations are intended to be attractive, simple, and functional. They are designed in accordance 
with MBTA standards to provide consistent facilities that are safe, efficient, accessible, easily 
maintainable, and adequately sized. Accessibility requirements (including the Americans with 
Disabilities Act Accessibility Guidelines and the MBTA Guide to Access) must be adhered to 
through out the facility. Design of stations must also consider issues of security and snow re- 
moval. These considerations dictate adequate lighting; clear sight lines; use of standardized fea- 
tures such as signs, canopies, and light fixtures; avoidance of obstructions within parking lots; 
and the maximum feasible number of parking spaces. It is MBTA policy to provide planted 
buffers along the perimeter of parking lot sites and to preserve existing significant natural fea- 
tures such as specimen trees, natural berms, and rock outcroppings to enhance the visual charac- 
teristics of the site where such features do not detract from the operation, security, or capacity of 
the facility. Interior traffic islands and medians, particularly those with interior corners, are 
avoided, except where essential for grading or circulation, as they impeded snow removal, com- 
plicate drainage, and may reduce lot capacity and/or the perimeter buffer areas. Graphic illustra- 
tions of standard MBTA station elements are presented at the back of this document. 
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Grade Crossings 


Standard grade crossing warning systems consist of 16 foot high posts with flashing lights and 
gates on either side of the track(s), 23 foot high walkout cantilevers for support of flashing lights 
over the roadway (where required), and a signal equipment housing (bungalow), along with asso- 
ciated signage and pavement markings. In order to avoid the requirement that locomotive horns 
be blown at each crossing, the MBTA will provide supplementary safety measures at grade cross- 
ings on the Greenbush Line in accordance with the Swift Rail Development Act (Swift Act, 49 
USC 20153) and final regulations that are expected to be issued during the Project design phase 
by the Federal Railroad Administration (FRA) implementing the Act). Grade crossing designs 
currently proposed conform to the requirements in the FRA’s notice of proposed rule making (49 
CFR 222, proposed) issued on January 13, 2000. The median barrier option that the MBTA has 
selected involves the installation of a 60 to 100 foot long raised median island in the center of 
each roadway approach to the crossings. The median will be bounded by 6 to 9-inch reveal gran- 
ite curb and will be planted with low shrubs, grass, or other material agreed to with the control- 
ling highway department which will be responsible for its maintenance. Generally, a curb to curb 
width of 40 feet is required for installation of the medians. 


Inherent in the use of medians at grade crossings is the need to widen and in some cases realign 
the roadway in accordance with standard roadway design guidelines. Widening will occur within 
the existing roadway layout to the extent possible, but land taking may be required at some loca- 
tions where the roadway layout width is inadequate. Sidewalks will be included if existing or if 
requested by the community. Sidewalk paving will match existing type with granite curbing. 
Existing lawns, plantings, and stone walls will be restored if they are disturbed by the Project. 


During the final design phase of the Project, the MBTA will refine the design of the roadway im- 
provements at grade crossings, and may reevaluate the type of supplementary safety measures 
utilized at each crossing considering the details of the final FRA Swift Act regulations, MBTA 
safety policy, and available technology. In the course of this reevaluation, the MBTA will con- 
sider the use of 4-quadrant gates at some or all of the Greenbush Line grade crossings. Subject to 
the MBTA’s commitment to avoid routine horn blowing at grade crossings, MBTA safety policy, 
and the FRA’s regulations, the MBTA will provide grade crossing treatments at each grade 
crossing that minimize roadway widening, land takings, restrictions on traffic flow, and access 
restrictions on adjacent properties. 


Roadway and Intersection Improvements 


Modifications to roadway intersection required to accommodate increased or changed traffic flow 
resulting from the Project (such as stations) will be designed in accordance with applicable road- 
way design standards. To the extent possible, roadway modifications will occur within the exist- 
ing roadway layout; however, land taking may be required at some locations where the roadway 
layout width is inadequate. Sidewalks will be included if existing or if requested by the commu- 
nity. Sidewalk paving will match existing type with granite curbing. Existing lawns, plantings, 
and stone walls will be restored if they are disturbed by the Project. 
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During the final design phase of the Project, the design of the proposed intersection improve- 
ments will be further developed and refined in coordination with the Towns and/or the Massa- 
chusetts Highway Department (MHD) as appropriate with the goal of providing the required ca- 
pacity with a minimum of widening and land taking subject to applicable highway design stan- 
dards. 


Layover and Maintenance Facilities 


The train Layover Facility will be located at the outbound end of the line and will consist of sev- 
eral tracks for overnight storage of trains; roadways between the tracks to permit inspection, light 
cleaning and servicing, and emergency access to the trains; an employee parking area for train 
crews and maintenance personnel; a small building for storage of supplies, an office, and facili- 
ties for the train crews; and a small electrical substation to supply power for the electric “plug-in” 
power system which eliminates the need to idle the locomotive engines overnight. 


Maintenance of Way sidings are generally located at approximately 7 mile intervals along the 
line (space permitting) and at the layover facility. These sidings consist of an 800 foot long (ide- 
ally) side track with an adjacent (generally unpaved) area for short term parking of highway vehi- 
cles and storage of materials. These sidings will be used for short term storage of on-track in- 
spection and maintenance equipment during inspection and maintenance operations. 


Specific Design Objectives and Standards 


The following itemization of Historic Preservation design elements is grouped by effect category 
and numbered sequentially. 


Notse 
Objective: 


e To provide standard noise mitigation meeting Federal Transit Administration (FTA) stan- 
dards and to ensure that noise mitigation, including noise walls and insulation of buildings, is 
visually and architecturally compatible with historic buildings and their setting. 


The following design guidelines for noise mitigation will be employed: 


1. Noise wall, six feet in height, with concrete and/or composite sound-absorbing panels on the 
trackside are standard for certain types of noise mitigation situations. If noise walls are pro- 
posed adjacent to historic properties, wood fence material will be attached to the outside to 
provide an appearance similar to the other wood fences of the Project. See illustration. 


2. Other noise mitigation. The Massachusetts Bay Transportation Authority (MBTA) will pay 
contractor invoices for replacement windows, doors, wall insulation, air conditioning (to al- 
low windows to remain closed to reduce noise exposure), foundation improvements, door 
and sill repairs, or similar measures to mitigate noise impacts. The measures will be selected 
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from a list approved by the MBTA, and the design of any exterior changes must be approved 


by ongoing review mechanisms established by the Project PA. 


Vibration 


Objective: 


To provide standard vibration mitigation meeting FTA standards and to ensure that all neces- 
sary precautions and stabilization efforts are successfully completed to avoid any potential 
damage to historic buildings. 


The following design guidelines for vibration mitigation will be employed: 


3: 


Vibration mats, such as rubber ballast mats over bituminous concrete (or equivalent mitiga- 
tion) to reduce vibration transmission to nearby buildings, will be provided where vibration 
analysis has indicated that vibration levels are above the FTA impact threshold. 


Moveable point frog turnouts, and spring frog turnouts at railroad turnouts ("switches" at 
the junction of two tracks) will be provided to eliminate the gap in the metal casting (called a 
frog") where the rails of the two tracks cross at noise and vibration sensitive locations. 
Moveable point frog turnouts are utilized for frequently used, relatively high-speed junctions 
of two main tracks; spring frog turnouts are utilized for infrequently used junctions with low- 
speed side tracks, to mitigate noise and vibration at these locations by eliminating the metal 
casting gap. 


Foundation inspection of buildings with foundations generally within 25 feet of the track 
centerline will be conducted by an engineer and foundations will be stabilized if needed to 
prevent damage due to vibration during construction. The foundations of historic properties 
will be repaired in accordance with the Department of the Interior’s Standards. The potential 
for damage will be determined in accordance with Chapter 12 of the FTA’s Transit Noise 
and Vibration Impact Assessment (HMMH, April 1995). 


Visual and Setting 


Objectives: 


To minimize the visual impact of the Project and related elements in relation to historic 
buildings and historic districts. 


To identify, retain, and preserve important historic resources and features, including: spatial 
organization and land patterns; topography, vegetation, circulation (both vehicular and pedes- 
trian) including historic pavements, and structures, furnishings, and objects. 


To provide site improvements and furnishings that are consistent with the surrounding his- 
torical and architectural context, including site lighting, fencing, trash receptacles, benches, 
bicycle racks, handrails at stairs and ramps, shelters, telephone areas. 
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e To use planting for visual interest and specific programmatic requirements, such as providing 
shade for pedestrian circulation systems; screening of unwanted views and light sources, 
framing desirable views, and visual focal points. 

e To maintain and enhance where possible existing visual screens. 


e To provide new screening at historic properties where possible based on available space. 


e To provide Project-related elements and mitigation measures that are compatible with the his- 
toric and architectural qualities of the historic buildings, districts, and their settings, based on 
a review of existing conditions conducted by the MBTA’s design team. 


e To maintain uniformity to the extent possible along the line in the types of historically 
appropriate elements selected to create a coherent visual impression for the Greenbush Line 
as well as to maintain necessary uniformity in Project elements with the other Old Colony 
commuter rail lines and the MBTA commuter rail system. 


The following design guidelines for visual and setting mitigation will be employed. The intro- 
duction of new fencing and landscaping, individually or in combination, will be installed along 
the right-of-way adjacent to historic properties with the goal to form a reasonable visual screen 
and to be compatible with the character of the area. 


The proposed planting program developed by the design team’s landscape architect is intended 
to utilize a variety of planting schemes in different areas, rather than a uniform, monotype 
vegetation approach, along the Project corridor in order to provide attractive screening of the 
right-of-way. The siting of new plantings is based on existing vegetation conditions, new fence 
type, and available space. Plant height and width at time of planting will be appropriate to the 
specific location and planting goal. Details on species, size, and spacing of plant materials will 
be developed during Project 60% and 90% design by the Project landscape architect. 


Fences are required along the right-of-way in habitated areas. Fences for specific locations 
will be selected based on the character of the area and the ability of the fence plus plantings 
to form an effective screen. Wood fence is generally intended to be used where there is not 
sufficient room to provide adequate screening with chain link fence and plantings. Picket 
fence has been substituted for chain link fence in commercial districts where fencing is more 
visible to the general public. 


6. Chain link fence, six feet in height, is standard and required throughout the Project in inhab- 
ited areas. It 1s proposed to be black in historic districts and adjacent to individual historic 
properties, to reduce the visual intrusion of the fence. See illustration. 


7. Wooden fence, six feet in height, with lap-jointed or similar construction so that the fence 
provides a solid visual screen will be provided where historic properties are close to the 
tracks and where a solid fence will provide a better screen than a combination of chain link 
fence and plantings. See illustration. 
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8. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Steel picket fence, painted black, four or six feet in height will be provided within historic 
district commercial areas to provide a fence type in character with a business area. See illus- 
tration. 


Shrub planting along the outside (away from the track) of the fence or wall to soften the 
view of the fence or wall, consisting of low evergreen and deciduous shrubs and/or ground 
cover, will be provided where there is room for only a 3-6 foot planting strip. See illustration. 


Mixed planting along the outside of the fence or wall to provide additional visual screening, 
consisting of a mix of evergreen and deciduous trees and low-growing shrubs, will be pro- 
vided where there is room for a 12-20 foot planting strip. See illustration. 


Fill-in planting, consisting of new shrubs or other vegetation, will be provided to fill in gaps 
in existing landscaping screen plantings outside of fences where necessary and feasible. The 
plant material will be similar to the existing at that location. See illustration. 


Move fence line back from the property line, into right-of-way and away from historic prop- 
erties toward the track, to be provided where appropriate to protect existing vegetation or to 
provide room for new shrubs or other visual screening. See illustration. 


Minimize right-of-way width by constructing fences or walls to provide 21 feet of clearance 
between the inside points of the wall or fence (approximately 24 feet overall width). This 
will be provided over short stretches where buildings on one side of the right-of-way are less 
than 50 feet from those on the other side. See illustration. 


Lighting at stations, layover facilities, and other new locations as appropriate, will be de- 
signed to minimize potential light impacts to adjacent properties through the types of fixtures 
selected, their placement in the landscape, and modifications to the direction of light distribu- 
tion at individual fixtures by shielding light from adjacent historic properties. The number of 
posts and fixtures will be minimized consistent with safety and security requirements, and 
shorter posts will be provided in public pedestrian areas. A combination of modern and tradi- 
tional light fixtures may be used. Posts will be a dark color. The selection of appropriate fix- 
tures will occur during final design. 


Roadway and sidewalk paving materials will match material used on adjacent sections of 
roadway or sidewalk or be compatible with the historic character of the area as appropriate 
except as otherwise required by accessibility standards under the Americans with Disabilities 
Act (ADA) and the requirements of the Massachusetts Architectural Access Board (MAAB). 
Granite curbing will be provided at parking lots, grade crossings, and roadway improve- 
ments. 


Dark colored Project fixtures, including chain link fence, traffic and railroad signal equip- 
ment housings, and traffic signal posts, street light posts, street furniture, and trash enclosures 
will be provided in historic districts. 
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17. 


18. 


Traffic signal and sign posts — the impacts will be minimized by appropriate siting that re- 
duces visual impact on adjacent historic properties and by limiting the number of fixtures 
through placing multiple signs on the same post where possible, consistent with requirements 
of the Manual on Uniform Traffic Control Devices (MUTCD). 


Fixed equipment and facilities — the siting of these elements, such as station platforms, sig- 
nal bungalows, station parking lots, maintenance facilities, and layover facilities, will be un- 
dertaken to minimize visual intrusion while meeting operational requirements. Appropriate 
plantings and/or fencing will be used to screen these items from adjacent historic properties, 
consistent with security and sight distance requirements. 


Traffic and Access 


Objectives: 


To minimize the impact of changes to traffic patterns and property access on historic districts 
and adjacent individual historic properties. 


To emphasize safe and attractive pedestrian circulation, including: meeting ADA and MAAB 
requirements; providing connections to other pedestrian circulation systems; utilizing durable 
slip-resistant materials compatible with the historic context; separating pedestrian and ve- 
hicular circulation; providing site lighting at walkways and station platforms; screening ser- 
vice functions; and framing of special views. 


To accommodate safe and convenient vehicular circulation and parking, including: clear arri- 
val, drop-off, and parking sequencing; site lighting in parking areas, adequate queuing space 
at roadway intersections and station driveways; and provisions for service and emergency 
vehicles. 


The following design guidelines for traffic and access mitigation will be employed. 


19. 


20. 


21. 


22. 


23. 


Minimize loss of on-street and off-street parking due to grade crossings and intersection 
modifications, consistent with requirements of the MUTCD. 


Median islands at grade crossings will be the minimum allowable size and will be located to 
avoid blocking left turns at driveways, to the extent possible consistent with Federal Railroad 
Administration safety requirements and regulations for grade crossings without horn blowing. 


Driveways relocated or new turnarounds will be provided where appropriate and feasible 
to compensate for unavoidable blocking of left turns at driveways. 


Access to the rear of buildings abutting the railroad will be maintained where feasible. 
New turnarounds located where existing roads are terminated at the right-of-way due to 


grade crossing closures will be designed to be compatible with the character of the historic 
district and adjacent historic properties consistent with turning requirements. Where estab- 
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lished pedestrian routes across the railroad are interrupted by the grade crossing closure an al- 
ternative pedestrian route or pedestrian grade crossing will be provided. 


24. Pedestrian access alternatives will be provided at locations where existing historic pedes- 
trian patterns are disrupted. 
Historic Preservation Design Review Participants and Process 


The participants in the development of Historic Preservation final design for the Greenbush Pro- 
ject will consist of the MBTA, the Project Conservator, the Corps, the SHPO, and the Towns. 


The Project plans are currently in the preliminary design phase. Additional review milestones 
during final design will be determined in the development of the Project PA, and may include the 
approximately 60 percent and 90 percent design submission stages. Additional details regarding 
each of the design items listed in the guidelines will be refined as the final design process goes 
forward. The review will be coordinated by the MBTA. 


Illustrations and Photographs (Not included in FEIR) 
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Attachment B 


Comprehensive Effects and Mitigation Report 
Cultural Resources 
Braintree, Weymouth, Hingham, Cohasset and Scituate 
Greenbush Line Section 106 Review — Final Environmental Impact Report 
Old Colony Railroad Rehabilitation Project 
February 2001 


(Not included in FEIR) 
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Attachment C 


Archaeological Report References 


1. Archaeological Reconnaissance Survey for the Greenbush Line of the Old Colony Rail- 
road Rehabilitation Project: Cohasset, Hingham, Hull, Scituate, Weymouth, Massachusetts 
(Boire et al.1994); 


2. Intensive Archaeological Survey and Additional Reconnaissance Survey for Proposed 
Locations Along the Greenbush Line Old Colony Railroad Rehabilitation Project, Braintree, Co- 
hasset, Hingham, Scituate, Weymouth, Massachusetts (Boire et al. 1997); 


3. Additional Archaeological Reconnaissance and Intensive Surveys and Archaeological 
Site Examinations of the Litchfield Site (HIN-HA-07), Woodside Site (19-NF-416), and Marsh- 
view Site (19-PL-823), Greenbush Line Rail Restoration Project, Braintree, Weymouth, Cohas- 
set, Hingham, and Scituate, Massachusetts (PAL, Interim Report, July 2000); 


4. Supplemental Information Package, Interim Archaeological Report (PAL 2000, Septem- 
ber 11, 2000) 


>: CE&M Report, February, 2001, at Chapters 4 and 5. 
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Attachment D 


PROCEDURES GUIDING 
UNANTICIPATED ARCHAEOLOGICAL DISCOVERIES 


Greenbush Line Project 
Braintree, Weymouth, Hingham, Cohasset, and Scituate, Massachusetts 


Prepared for: 
Massachusetts Bay Transportation Authority 


10 Park Plaza 
Boston, Massachusetts 02116 


Prepared by: 


PAL 
210 Lonsdale Avenue 
Pawtucket, Rhode Island 02860 


Revised September 2000 
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Introduction 


The purpose of archaeological surveys during the planning of projects is to determine the pres- 
ence and disposition of EuroAmerican and Native American cultural resources within the project 
area. These archaeological studies are conducted under Section 106 of the National Historic 
Preservation Act of 1966, as amended (36 CFR 800). All work is undertaken pursuant to the 
Secretary of the Interior Standards for Archaeology and Historic Preservation (48 Federal Regu- 
lations 44716-42 (1983) and the applicable laws and regulations pertaining to the identification, 
preservation and protection of cultural resources in Massachusetts. These procedures have been 
developed under 36 CFR 800.11. This section of the law outlines steps for the project propo- 
nents to follow when historic properties are discovered during implementation of a project. 


The following protocol presents the approach that the Massachusetts Bay Transportation Author- 
ity (MBTA) will use to address unanticipated archaeological discoveries other than unmarked 
burials and human remains during any stage of the undertaking. The protocol includes provi- 
sions for adequate measures to treat unanticipated archaeological resources, to consult with the 
Massachusetts State Historic Preservation Officer (SHPO) and the Corps, and to provide inter- 
ested parties the opportunity to consult and comment on the treatment of the archaeological re- 
source. 


Notification Procedures for Unanticipated Discoveries 


The MBTA is committed to the protection and preservation of cultural resources, in accordance 
with federal and state legislation. The MBTA recognizes that despite the extensive archaeologi- 
cal field investigations that are typically performed prior to project construction, it is nonetheless 
possible that previously unknown archaeological sites could be discovered during the construc- 
tion process, particularly during excavation activities. The MBTA recognizes the requirement 
for strict compliance with federal and state regulations and guidelines regarding the treatment of 
archaeological resources. 


The identification of archaeological resources by project personnel will require basic training in 
order to recognize potential sites. The purpose of a training program will be to review the 
MBTA’s commitments regarding cultural resource compliance and to provide an overview of the 
general cultural history of the project so that project personnel will be aware of the kinds of ar- 
chaeological resources that may be encountered. 


The following procedures will be adhered to in the event of a potential archaeological discovery 
during any stage of the undertaking: 


1. Possible artifacts, features, or structural remains (archaeological deposits) may be discovered 
by contractor construction personnel. In the event that suspected artifacts are uncovered dur- 
ing a construction activity, that activity shall immediately be halted in the vicinity of the pos- 
sible archaeological deposit until it can be determined whether the materials are cultural and, 
if so, whether they represent a potentially significant site. 
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2. Upon notification or discovery of a possible site, the Project Conservator will be responsible 
for determining whether the possible artifacts are within a previously recorded site area. This 
will be accomplished by reviewing the project maps or other project data. 


3. If the archaeological deposits are discovered in an area in which no sites are recorded, an ar- 
chaeologist will be called to review the material. On-site project personnel will discuss with 
the archaeologist the location and type of deposits. Based on the information provided, the 
archaeologist will determine if a visit to the area is required and, if so, is expected to have 
crews on-site within 24 hours after notification. 


If on-site archaeological investigations are required, the Project Conservator will inform the 
construction contractor. No construction work at the site that could affect the artifacts will be 
performed until the archaeologists review the site. The site will be flagged as being off-limits 
for work, but will not be identified as an archaeological site per se in order to protect the re- 
sources. 


4. The archaeologists will conduct a review of the site and will test the site as necessary. Since 
the area may have already been partially disturbed by construction activities, the objective of 
any cultural resource investigations will be to recover data quickly so that an evaluation of 
the site can be done and construction at the site can continue in a timely manner. 


5. The archaeologists will determine, based on the deposits found and on the cultural sensitivity 
of the area in general, whether the site is potentially significant and whether the SHPO, the 
Corps, and other interested parties including Native Americans require immediate notifica- 
tion by telephone. If not, data regarding the site will be faxed or sent by express mail to the 
SHPO and the Corps in order to ensure a quick site clearance. 


6. The Project Conservator will work with the SHPO and the Corps to ensure that the site is 
cleared without affecting the construction schedule, if possible. 


7. The archaeologist will notify the Project Conservator of the results of the evaluation of the 
significance of the discovery. If the archaeologist concludes, and the SHPO and Corps con- 
cur that the site is an Historic Property, then a recommendation for site avoidance or data re- 
covery (treatment plan) will be made. Every effort will be made to avoid Historic Properties 
during construction or implement mitigation measures in consultation with the SHPO and the 
Corps to avoid damage to the data contained in the site. 


8. If data recovery is recommended, the archaeologist shall prepare a data recovery plan (treat- 
ment plan) and shall submit the data recovery plan to the SHPO and the Corps for review and 
comment under the provisions of 36 CFR 800. The archaeologist shall also prepare and 
submit an application for a state permit from the MHC. The MHC shall provide comment, or 
issue a permit, on an acceptable research design for data recovery within 48 hours of receipt 
of discovery plan. Construction in the vicinity of the discovery will not recommence until the 
data recovery is completed and a management summary is accepted by the MHC and the 
Corps. The treatment report will be filed within one year of the completion of fieldwork. 
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Applicable Statutes 


1. Federal 
Section 106 of the National Historic Preservation Act of 1966, as amended (16 USC 470F); 
36 CFR part 800 “Protection of Historic Properties” 


2. Massachusetts 
Massachusetts General Laws (M.G.L.) Chapter 9, sections 26-27C (950 CMR 70-71) 


List of Contacts 


Massachusetts Historical Commission 

220 Morrissey Boulevard 

Boston, Massachusetts 02125 

Contact: Ms. Brona Simon, Deputy State Historic Preservation Officer, State Archaeologist 
(617) 727-8470; FAX: (617) 727-5128 


US Army Corps of Engineers, New England District 

696 Virginia Road 

Concord, Massachusetts 01742-2751 

Contact: Ms. Kathleen Atwood, District Archaeologist 
(978) 318-8537; FAX: (978) 318-8560 


Wampanoag Tribe of Gay Head (Aquinnah) 

20 Black Brook Road 

Aquinnah, Massachusetts 02535 

Contact: Mr. Matthew Vanderhoop, Tribal Historic Preservation Officer 
(508) 645-9265; FAX: (508) 645-3790 
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Introduction 


The purpose of archaeological surveys during the planning of projects is to determine the presence and 
disposition of EuroAmerican and Native American cultural resources within the project area. These ar- 
chaeological studies are conducted under Section 106 of the National Historic Preservation Act of 1966, 
as amended (36 CFR 800). All work is undertaken pursuant to the Secretary of the Interior Standards for 
Archaeology and Historic Preservation (48 Federal Regulations 44716-42 (1983) and the applicable laws 
and regulations pertaining to the identification, preservation and protection of cultural resources in Mas- 
sachusetts. These procedures have been developed under 36 CFR 800.11. This section of the law out- 
lines steps for the project proponents to follow when historic properties are discovered during implemen- 
tation of a project. 

The following protocol presents the approach that the MBTA will use to address emergency discoveries 
of unmarked burials and human remains during any stage of the undertaking. The protocol includes pro- 
visions for adequate measures to identify unmarked burials and human remains, to contact and consult 
with the Massachusetts State Archaeologist/State Historic Preservation Officer (SHPO) and the Corps, 
and to provide interested parties, next of kin, descendants, or affiliated groups the opportunity to consult 
and comment on the treatment of human remains. 


Human Remains Discoveries 


The treatment of any human remains encountered during any stage of the undertaking will be guided by 
the Massachusetts Historical Commission's (MHC) fact sheet entitled "Know How #4" What to do when 
Human Burials are Uncovered, the policy statement adopted by the Advisory Council on Historic Pres- 
ervation ([Advisory Council]; see Consulting About Archaeology Under Section 106, Advisory Council 
1990), and by the relevant state laws and guidelines. The Advisory Council policy statement recom- 
mends that, to the extent allowed by law, treatment of human remains should adhere to the following 
principles: 


@ Human remains and grave goods should not be disinterred unless required in advance of some 
kind of disturbance, such as construction; 


@ Disinterment, when necessary, should be done carefully, respectfully, and completely, in accor- 
dance with proper archaeological methods; 


@ In general, human remains and grave goods should be reburied in consultation with the descen- 
dants of the dead; 


@ Prior to reburial, scientific studies should be performed as necessary to address justified research 
topics; 


@ Scientific studies and reburial should occur according to a definite, agreed-upon schedule; and 
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@ Where scientific study is offensive to the descendants of the dead, and the need for such a study 


does not outweigh the need to respect the concerns of such descendants, reburial should occur 
without prior study. Conversely, where the scientific research value of human remains or grave 
goods outweighs any objections that descendants may have to their study, they should not be re- 
buried but should be retained in perpetuity for study. 


Notification Procedures 


The procedures that will be followed in the event that human remains are discovered during any stage of 
the undertaking are as follows: 


1. 


If human remains are identified by any personnel on the site, all fieldwork in the immediate vicin- 
ity of the site that could affect the integrity of the remains will cease immediately. The remains 
should not be touched, moved, or further disturbed. 


The Project Conservator will be informed immediately and notified of the exact location of the 
remains, as well as of the time of discovery. 


The Project Conservator will be responsible for notifying appropriate State personnel including 
the State Archaeologist/SHPO, the Corps, the State Medical Examiner and the State Police. The 
Medical Examiner will investigate the discovery to determine whether the bones are human, and 
whether they are recent or more than 100 years old. If the bones are less than 100 years old, a 
criminal investigation may be warranted. If the bones are more than 100 years old, the Medical 
Examiner then notifies the State Archaeologist, who immediately conducts an archaeological in- 
vestigation of the site. 


The State Archaeologist investigates the site to determine the age, cultural association and iden- 
tity of the human remains. If the State Archaeologist determines that the remains are that of a Na- 
tive American, the Massachusetts Commission on Indian Affairs and the Wampanoag Tribe of 
Gay Head (Aquinnah) will be notified. The State Archaeologist will consult with the Native 
Americans, the Corps, and the MBTA to determine whether the burial can remain undisturbed. 
The results of this consultation will be made in writing. If it is not possible to protect the re- 
mains, they may be excavated by a professional archaeological team only under a Special Permit 
(950 CMR 70.20[2]) granted by the State Archaeologist after review of an adequate data recovery 
plan that specifies a qualified research team and an appropriate research design (950 CMR 
70.11[2]); including a proposal for disposition of the remains). Analyses to be performed on Na- 
tive American remains are discussed in consultation with the Commission on Indian Affairs. Af- 
ter analyses, Native American remains are returned to the Commission on Indian Affairs for dis- 
position. 


In all cases, due care will be taken in the excavation and subsequent transport and storage of the 
remains to ensure that the sacred meaning of the remains for Native Americans are respected and 
protected, as required. 
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Applicable Federal and State Laws 
Federal 


Section 106 of the National Historic Preservation Act of 1966, as amended (16 USC 470F); 
36 CFR part 800 “Protection of Historic Properties” 


State 


Unmarked Burials, Massachusetts General Laws, Chapter 38, sections 6B & 6C; Chapter 9, sections 26- 
27C (950 CMR 70-71); Chapter 7, section 38A; Chapter 114, section 17; as amended by Chapter 659 of 
the Acts of 19603 and Chapter 386 of the Acts of 1989. 


List of Contacts 


Massachusetts Historical Commission 

220 Morrissey Boulevard 

Boston, Massachusetts 02125 

Contact: Ms. Brona Simon, State Archaeologist/Deputy State Historic Preservation Officer 
(617) 727-8470; FAX: (617) 727-5128 


US Army Corps of Engineers, New England District 

696 Virginia Road 

Concord, Massachusetts 01742-2751 

Contact: Ms. Kathleen Atwood, District Archaeologist 
(978) 318-8537; FAX: (978) 318-8560 


Commission on Indian Affairs 

One Ashburton Place 

McCormack Building, 10th Floor 

Boston, Massachusetts 02108 

Contact: Mr. Jim Peters, Executive Director 
(617) 727-6966 


Wampanoag Tribe of Gay Head (Aquinnah) 

20 Black Brook Road 

Aquinnah, Massachusetts 02535 

Contact: Mr. Matthew Vanderhoop, Tribal Historic Preservation Officer 
(508) 645-9265; FAX: (508) 645-3790 
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State Office of the Chief Medical Examiner 

720 Albany Street 

Boston, Massachusetts 02118 

Contact: Mr. Richard Evans, Chief Medical Examiner 
(617) 367-6767 


State Police Barracks 

125 William Day Boulevard 

South Boston, Massachusetts 02125 
(617) 740-7536 
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Chapter VIIT 
PROPOSED SECTION 61 FINDING 


tion 61 finding for the Greenbush Line. The proposed Section 61 

finding details the measures the MBTA will implement, Greenbush 

line-wide and town by town, to avoid, minimize and mitigate impacts 
and prevent environmental damage from the Greenbush project. 


T his chapter discusses the MBTA’s mitigation plan and proposed Sec- 


SECTION 61 FINDINGS 


A Section 61 Finding is a determination made by an agency taking an action 
that is under MEPA review. This determination is made in compliance with 
Massachusetts General Laws, chapter 30, Section 61 and regulations at 301 
CMR 11.12(5). In the Section 61 Finding, the agency identifies the action’s 
potential damage to the environment and specifies the measures that it will 
take to avoid, minimize or mitigate potential damage. The substance of the 
Section 61 Finding is consistent with the content of a project’s environmental 
impact report (EIR) and i ae Section 61 Finding is included in a Single 
EIR or Final EIR (FEIR). 


Subsequent to the Secretary’s determination of adequacy of the FEIR, the Sec- 
tion 61 Finding is filed with the Secretary of Environmental Affairs by the 
agency taking the action which is under MEPA review. It 1s filed at least 60 
days after notice of the FEIR’s availability is published in the Environmental 
Monitor and prior to the agency’s taking action. 


DEVELOPMENT OF THE GREENBUSH LINE PROPOSED SECTION 61 FINDING 


The Greenbush Line Proposed Section 61 Finding has been developed in con- 
sultation with each of the five communities which the Greenbush traverses. 
The MBTA has conducted an extensive outreach to these communities during 
the Greenbush environmental review and has participated in many impact and 
mitigation discussions with the communities’ respective mitigation commit- 


' The Secretary of Environmental Affairs in her June 1, 1995 certificate for Greenbush, re- 
quested a “draft” Section 61 Finding. MEPA regulations promulgated since 1995 refer to this 
as the “Proposed” Section 61 Finding, and that latter terminology is used here. 
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tees or liaisons. Impacts and mitigation measures identified through this pro- 
cess have been included in the Proposed Section 61 Finding. 


The document also includes MBTA initiatives agreed to as a result of negotia- 
tions with appointed representatives of Greenbush communities. The MBTA 
has entered into a Memorandum of Understanding with the Town of 
Hingham. This agreement details specific mitigation measures for Hingham 
that are included in this Proposed Section 61 Finding. 


The Proposed Section 61 Finding also includes detailed measures to avoid, 
minimize and mitigate effects to historic resources which were developed 
through the Section 106 historic resource review process. The Section 106 
process was conducted by the U.S. Army Corps of Engineers and involved the 
MBTA, the State Historic Preservation Officer, the Advisory Council on His- 
toric Preservation, representatives of the Greenbush towns, and other inter- 
ested parties. 


Finally, the MBTA has discussed the measures identified in this document 
with Greenbush Line Citizens’ Advisory Committee (CAC). The CAC will 
advise the Secretary of the Executive Office of Environmental Affairs 
(EOEA) on the adequacy of the project’s environmental review. 


The Greenbush Mitigation Plan and Proposed Section 61 Finding is included 
in the Greenbush FEIR in compliance with MEPA regulations. The Proposed 
Finding is presented in the Greenbush FEIJR to provide a clear, concise, and 
complete summary of all MBTA commitments for avoiding, minimizing, and 
mitigating environmental impacts from the Greenbush project. The final 
Greenbush Section 61 Finding will be formally circulated subsequent to the 
Secretary's Certificate on the FEIR. 
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Massachusetts Bay Transportation Authority 
Transportation Improvements in the Greenbush Line Corridor 
EOEA Ref. #5840 


Proposed Finding pursuant to 
Massachusetts General Laws 
Chapter 30, Section 61 


PROPOSED SECTION 61 FINDING 


January 2001 


GREENBUSH LINE COMMUTER RAIL SERVICE 


The Greenbush Line commuter rail service, similar to that now provided in 
other parts of the Boston metropolitan area, will operate between the Green- 
bush section of Scituate and South Station in Boston, providing direct com- 
muter rail service to East Braintree, Weymouth, Hingham, Cohasset and Sci- 
tuate and will make service available to the other communities in the Old Col- 
ony area, including Hull, Norwell, Marshfield and Duxbury. 


The existing Greenbush Line right-of-way will be reconstructed as a new, sin- 
gle-track railroad at approximately the same line and grade as previously ex- 
isted. The Greenbush Line joins the Old Colony Main Line at the Braintree 
Wye, located one mile north of the Braintree Red Line station. From Brain- 
tree, service would run to the South Station Transportation Center in down- 
town Boston over the trunk line reconstructed as part of the Old Colony Rail- 
road Rehabilitation, Main, Middleborough and Plymouth Lines project. Trans- 
fers to the Red Line will be accommodated at the multi-modal station at 
Quincy Center. 


There will be seven new stations for the Greenbush Line commuter rail ser- 
vice: at Weymouth Landing, East Weymouth, West Hingham, Nantasket 
Junction (in Hingham), Cohasset, North Scituate, and Greenbush (in Scituate). 
The overnight train layover facility will be located at the terminal in Green- 
bush. Parking lot capacity at stations will range from 190 cars at West 
Hingham up to 1,000 cars at Greenbush. New or reconstructed locomotives 
and passenger coaches will be acquired for the Greenbush Line; this equip- 
ment will be similar to the existing MBTA commuter rail fleet, and may be 
used interchangeably with existing equipment. The trip time from Greenbush 
to downtown Boston will be about one hour. The schedule evaluated in the 
FEIR provides for 24 trains each weekday (12 1n each direction) making stops 
at the 7 Greenbush Line stations, at Quincy Center, and at South Station in 
Boston. Some trains may also stop at the JEFK/UMass commuter rail station. 
A reduced level of service would be operated on weekends. Existing com- 
muter boat service from Boston to Hingham and Hull will be retained; exist- 
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ing MBTA local bus services and existing bus service between Hull and 
Hingham will also be retained (with possible route modifications to serve the 
proposed commuter rail stations). MBTA will not make material changes to 
commuter boat schedules without first soliciting public input and comment. 
Operators of other private bus services in the region were compensated for the 
impact of the Greenbush Line on those services under an agreement covering 
the Old Colony Middleborough and Plymouth Lines as well as the Greenbush 
Line. 


PURPOSE AND NEED OF THE PROJECT 


The Greenbush line project is part of a comprehensive program to achieve a 
series of broad transportation and development goals, as well as specific ob- 
jectives for improving the quality of transportation services and the equity of 
the distribution of services within the Greenbush Line corridor. The broader 
goals and objectives, adopted at state and regional levels, support a long-term 
development and transportation strategy for the Boston metropolitan region. 
The specific elements of the purpose and need of the project, as presented in 
the Greenbush FEIR and other documents, include: 


a) The need to provide additional transit capacity into downtown Boston to 
support the regional objective of maintaining an economically strong ur- 
ban core that is not dependent upon automobile access. 


b) The need to support regional commitments to certain transit systen,im- 
provements in order to comply with state air quality strategy plans*> and to 
the specific commitments to mitigate the impacts of the construction of the 
Central Artery/Third Harbor Tunnel Project’ 


c) The importance of maintaining equitable distribution of transportation ser- 
vices across the metropolitan area, so that all residents have access to em- 
ployment, cultural activities, educational institutions, and other opportuni- 
ties. 


d) The need to support regional mobility and environmental goals through 
cost-effective transportation measures. Cost-effectiveness is an important 
element in achieving environmental and transportation objectives as well. 


The Greenbush project has been found to support these regional objectives, 
and is projected to have significant regional benefits to the metropolitan trans- 
portation system, to the South Shore communities, and in support of regional 
land use, economic and environmental goals. These benefits have a significant 
value to the region as a whole and to the communities of the Greenbush corri- 


* State Implementation Plan 
* Central Artery/Third Harbor Tunnel Project Section 61 Finding and subsequent CA/T 
agreement and administrative consent order. 
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dor in particular. With the commuter rail alternative, these benefits can be 
realized with far fewer negative impacts than other approaches to achieving 
the mobility benefits, such as constructing new highways and downtown park- 
ing garages. Nevertheless, the potential undesirable impacts are a concern 
which must be addressed to all practical extent, according to state environ- 
mental law. The following sections summarize the potential impacts in each 
of the impact categories examined in the FEIR, along with the proposed miti- 
gation measures. 


MITIGATION AGREEMENTS WITH AFFECTED MUNICIPALITIES 


During the planning phase of the Greenbush Line Project, the MBTA con- 
ducted extensive discussions regarding the impacts of the project and appro- 
priate mitigation with public officials of each of the five Towns (Braintree, 
Weymouth, Hingham, Cohasset, and Scituate) directly affected by this Pro- 
ject. These discussions have led in many instances to modifications to the de- 
tails of the proposed project to avoid or minimize environmental impacts and, 
in other instances, to the inclusion of mitigation measures to address specific 
impacts in each of the five towns listed below. 


In addition, in the case of the Town of Hingham, the MBTA has entered into a 
binding agreement, Hingham Memorandum of Understanding (MOU)*with 
the Board of Selectmen that requires the MBTA to include in the Section 61 
Finding for the Greenbush Line Project certain specific environmental mitiga- 
tion measures. The mitigation measures agreed to in the Hingham MOU are 
included herein, and the MOU 1s attached to and incorporated into this Find- 
ing in its entirety. 


The MBTA concluded a mitigation agreement with the Town of Cohasset on 
May 15, 2001. This proposed Section 61 finding does not reflect the mitiga- 
tion measures included in that agreement since there was no time to make 
changes to the FEIR prior to sending the document to print in time for 

the filing of the document with MEPA on May 21, 2001, however, the MBTA 
will incorporate all the provisions of the Cohasset mitigation agreement in the 
final Section 61 Finding. A copy of this agreement is attached. It is important 
to note that if any conflicts exist between the text of the FEIR, including the 
Proposed Section 61 Agreement, and the Cohasset Agreement (or for that 
matter between the FEIR and the Hingham Agreement) the commitments as 
spelled out in the individual municipal agreement shall govern. Any conflicts 
will be clarified and resolved in the Final section 61. The MBTA will ensure 
that the Final Section 61 fully comports with the town agreements. 


* Memorandum of Understanding Concerning Greenbush Rail Project, Town of Hingham, 
Massachusetts Bay Transportation Authority, Executive Office of Transportation and Con- 
struction, Signed May 15, 2000. 
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The MBTA is currently negotiating a mitigation agreement with the Town of 
Scituate. In the course of these negotiations, the MBTA and the Town have 
developed revised plans for the North Scituate Station and Village area, the 
Egypt (Capt. Pierce Road) grade crossing, and the Greenbush area (including 
the station, layover facility, and intersection improvements at Route 
3A/123/Driftway/Country Way intersection). Copies of these revised plans 
are attached. In the event that a mitigation agreement is reached with the 
Town of Scituate, the MBTA will incorporate the mitigation measures agreed 
to under such agreement into the final or amended Section 61 Finding. 


The MBTA is currently negotiating mitigation agreements with the other 
towns on the line (Braintree and Weymouth). In the event that agreement is 
reached with either of these Towns, the MBTA will incorporate the mitigation 
measures agreed to under such agreements into the final or amended Section 
61 Finding. 


Some of the mitigation items included in the Section 61 Finding may not be 
included or discussed in the FEIR or the description of mitigation may differ 
between the FEIR and the Section 61. In all such cases where there is a con- 
flict between the FEIR and the Section 61 regarding such mitigation, the Sec- 
tion 61 shall govern. 


MITIGATION INCLUDED IN GREENBUSH PROGRAMMATIC 
AGREEMENT 


As part of the environmental review for the Greenbush project, the U.S. Army 
Corps of Engineers has conducted and the MBTA has participated in the 
Greenbush Section 106 review process for consideration of project effects to 
historic resources. This process involved twenty consultation meetings to dis- 
cuss the area’s inventory of cultural resources, the area of potential effect, 
possible effects, and measures to avoid, minimize and mitigate effects to his- 
toric resources. The State Historic Preservation Officer, the federal Advisory 
Council on Historic Preservation, representatives of Braintree, Weymouth, 
Hingham, Cohasset, and Scituate, and other interested parties participated in 
the consultations. Through these discussions, mitigation measures for effects 
to historic resources were developed and documented in the Greenbush Pro- 
grammatic Agreement. All of these measures are included in this Section 61 
Finding. 


POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION" 


> All mitigation commitments included in this document are, of course, conditioned upon the 
MBTA proceeding with this project, and on receiving any required permits or authorizations. 
The MBTA reserves the right to substitute mitigation measures that have an equivalent or 
better effect where required to comply with engineering, cost, environmental, or regulatory 
requirements. Changes to mitigation measures proposed in accordance with the Program- 
matic Agreement, the Hingham MOU, or any other such agreements will only be made pursu- 
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These impacts occur where the MBTA acquires land for commuter rail use 
such as for tracks, stations, parking areas, roadway improvements, wetland 
mitigation areas, and train maintenance and storage facilities. In some loca- 
tions, property acquisition may result in dislocation or displacement of busi- 
ness, residential or other current users of the property. Where legal, estab- 
lished uses are displaced, specific mitigation efforts will be undertaken. 


Certain mitigation efforts in this category are matters of MBTA policy (or are 
required under state or federal law), and have been incorporated into the pro- 
ject corridor-wide. These efforts include: 


e By MBTA policy, the project has been developed and designed in a 
manner which avoids taking homes and minimizes takings of residen- 
tial property. This has been accomplished by utilizing existing rail- 
road right-of-way and locating stations in areas where residential tak- 
ings are not required. The taking of homes may be warranted where it 
results in a significant improvement to the effectiveness, or a reduction 
of the overall impacts, of the project. Other takings of residential 
properties are generally limited to small slivers of land required for 
roadway improvements. 


e Payment of the fair market value of any property acquired for the pro- 
ject. The fair market value of the property is determined by independ- 
ent appraisers, who Pg 3 the professional practices and standards of 
the appraisal profession. 


e Payment of the fair value of a trade or business, if this value is sub- 
stantially lost as a result of takings or displacement for the project. 
This value, and the extent of loss, is determined by independent ap- 
praisers. 


e Preparation of a relocation plan to ensure equitable treatment, provid- 
ing full information on the rights and options of those who are dis- 
placed. 


e Payment of relocation or moving costs, for businesses or families dis- 
placed as a result of property takings for the project. 


ant to the terms of such agreement. 

“The MBTA has the power of eminent domain, which allows it to take private property for public 
use, provided the owner is paid the full market value. The MBTA may negotiate agreements with 
the owners covering issues in addition to the acquisition of property. Property owners may seek 
redress through the courts. 
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Assistance in finding and purchasing or renting replacement housing 
or business facilities. 


Generally, there is no Anceaatl required for displacement of illegal uses (l- 


legal parking, encroachments 


, or for informal or occasional uses, such as 


walking paths. 


Specific land acquisition and displacement mitigation in Braintree 


In the town of Braintree, the following acquisitions and/or displacements have 
been identified, and will be mitigated as indicated: 


A poor the right-of-way in East Braintree owned by CSX Trans- 
portation” will be acquired, either by deed or easement for construction 
and operations. CSX will be compensated based on the property value 
and consideration of continuing railroad freight operating rights. Cur- 
rent freight operations will not be displaced or significantly hindered 
and freight access to the Fore River Shipyard via the Quincy Bay Ter- 
minal Railroad will be maintained. Freight Car storage will, however, 
be relocated from its current location along Front Street. The length 
and location of passing tracks, and the location of switches have been 
established in accordance with preliminary discussions with the freight 
railroads to minimize impacts on freight operations. 


The remaining right-of-way in East Braintree is owned by the MBTA. 
A short section of the right-of-way is currently an easement across the 
land of 18 Quincy Avenue. The MBTA may acquire this section in 
Fee. Quirk Chevrolet leases a portion of the right-of-way east of 
Quincy Avenue for storage and display of vehicles. This lease was 
negotiated with the understanding that it would not continue once the 
Greenbush line was in the construction phase. 


Small pieces of residential and commercial property may be required 
for street improvements on Mill Lane, and at the Commercial Street (at 
Front Street) and Quincy Avenue crossings of the railroad; and at the 
Quincy Avenue and Commercial Street intersection. No displacements 
are required in these areas, and no significant impacts on current use 
will occur. MBTA will pay fair market value for this property. 

The Allen Street grade crossing will be closed. Vacant commercial 
land west of Allen Street and south of the railroad that was formerly 
the site of the East Braintree station will be purchased for the construc- 


’ All encroachments will be identified and the respective property owners will be notified that 
they must remove the encroachment unless arrangements are made with the MBTA to permit 
the legal use of MBTA property. Encroachments that interfere with the construction or opera- 
tion of the project will have to be removed. 

* Formerly Conrail. CSX, along with Norfolk Southern, jointly acquired and subsequently 
divided Conrail in 1999, 
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tion of a turnaround and parking. No displacements are required in 
these areas, and no significant impacts on current uses are anticipated. 
The MBTA will pay fair market value for this property. 


e Under Weymouth Landing Option A (at-grade), the Shaw Street grade 
crossing will be closed. Vacant commercial land between Shaw Street 
and the railroad west of the crossing may be required for construction 
of a turnaround and parking. No displacements are required in these 
areas, and no significant impacts on current uses are anticipated. The 
MBTA will pay fair market value for this property. 


e A vacant commercial property currently used by Quirk Chevrolet for 
storage and display of vehicles and one business (auto repair) will be 
acquired on the north side of the tracks along the east side of Quincy 
Avenue, for the construction of relocated Commercial Street (Wey- 
mouth Landing Option A, at-grade) or for additional station parking 
(Weymouth Landing Option B, viaduct). Property owners will be paid 
fair market value for this property, and any on-going business uses will 
be relocated. 


e Installation of new fencing along the railroad right of way will prevent 
continued use of existing residential and commercial encroachments 
along the line in Braintree. Because encroachment uses are not author- 
ized, no mitigation will be provided. 


Specific land acquisition and displacement mitigation In Weymouth 


In the town of Weymouth, the following acquisitions and/or displacements 
have been identified, and will be mitigated as indicated: 


e The former Rhines Lumber property, now vacant, on Commercial 
Street at Smelt Brook will be acquired for the Weymouth Landing Sta- 
tion. The MBTA will pay fair market value for the property. No dis- 
placements will occur. 


e A lot at the Commercial Street grade crossing, formerly the site of the 
Weymouth Landing station and currently used by Quirk Chevrolet for 
storage and display for vehicles, will be acquired for the construction 
of a turnaround and Weymouth Landing station drop-off area. The 
MBTA will pay fair market value for this property. 


e Under Weymouth Landing Option A (at-grade), two residential prop- 
erties on Commercial Street, next to the Weymouth Landing station 
site, will have Commercial Street relocated away from the current 
driveways. Driveway and sidewalk access to Commercial Street will 
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be maintained. The MBTA will make arrangements with the Town of 
Weymouth to swap property so that the Town retains the new layout of 
Commercial Street, and the MBTA retains the station parking lot on 
the former street layout. 


The Wharf Street grade crossing will be closed. Vacant commercial 
property between Wharf Street and East Street will be acquired for the 
relocation of Wharf Street. No displacements will occur and the 
MBTA will pay fair market value for this property. 


Seven commercial or industrial buildings and the parcels they sit on 
will be acquired for the East Weymouth Station. The current busi- 
nesses in these buildings will be displaced, including a furniture re- 
tailer, a flooring repairer, two automotive repair businesses, two con- 
struction contractors, a metal fabricator, a restaurant, a building main- 
tenance firm. All property owners will be paid fair market value and 
the businesses will be relocated to other suitable sites, or comparable 
arrangements made with business owners. 


At Green Street and the railroad, vacant residential land will be pur- 
chased to facilitate the construction of a grade-separated crossing of 
the railroad. No displacements will occur and the MBTA will pay fair 
market value for this property. 


At the request of the town, the MBTA has agreed to notify the town in 
advance before leasing any portion of the East Weymouth station site, 
including adjacent property that may be under the control of the 
MBTA, for commercial purposes. 


Small pieces of residential and commercial property may be required 
for street improvements at the Commercial Street (at Gibbens Street), 
Unicorn Avenue, East Street, and Commercial Street (at Suwanee 
Road) crossings of the railroad. No displacements are required in 
these areas, and no significant impacts on current use will occur. 
MBTA will pay fair market value for this property. 


A 6 acre parcel of former industrial property along the Weymouth 
Back River north of the East Weymouth Station site may be acquired 
for wetland mitigation purposes. This property is currently used for 
landscaping operations. Fair market value would be paid to the owner, 
and occupants will be provided with relocation assistance. 


Installation of new fencing along the railroad right of way will prevent 
continued use of existing residential and commercial encroachments 
along the line in Weymouth. Because encroachment uses are not 
authorized, no mitigation will be provided. 
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In the town of Hingham, the following acquisitions and/or displacements 
have been identified, and will be mitigated as indicated: 


e The current uses of the right-of-way in Hingham Square (parking of 
automobiles, trash dumpsters, encroachment of yards) are not author- 
ized (that is, these users are trespassing). During construction of the 
Hingham Square Underpass, these uses will be displaced. The MBTA 
will provide assistance to abutting properties in identifying alternative 
means of providing for these functions and will include these alterna- 
tives in construction management plans. Safety during construction 
will be the MBTA primary concern. After construction, the MBTA 
will retain ownership of the right of way above the underpass, but sur- 
face restoration will be the responsibility of others. The MBTA will 
work with the Town to permit appropriate reuse by others at their risk 
and expense of the portion of the right of way located above the Un- 
derpass in accordance with a reuse plan to be proposed by the Town 
and approved by the MBTA, with the understanding that the MBTA 
will retain use of certain areas for access, ventilation, maintenance, or 
operation of the Underpass. 


e The commercial property at 33 South Street will be temporarily relo- 
cated during construction of the Hingham Square Underpass. The 
property owner will be compensated for the loss of use of the property 
and the business (currently a barber shop) will be relocated temporar- 
ily to another suitable site, or comparable arrangements made with the 
business owner. 


e The inactive railroad right of way between Kilby Street and the Cohas- 
set town line will be transferred from the state Department of Envi- 
ronmental Management in accordance with Chapter 33, Section 47 of 
the Massachusetts Acts of 1991. The MBTA will transfer other rail- 
road rights of way to DEM as mitigation for this transfer. 


e At the West Hingham Station site, vacant land will be purchased from 
private land owners. No displacements will result from this purchase 
and the MBTA will pay fair market value for this property. 


e At the Nantasket Junction Station site, a lumber yard north of the 
right-of-way will be purchased from the owners at fair market value. 


This business use will be relocated or other comparable arrangements 
made with the owner. 


Hingham MOU, Section 3.a. 
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e Small pieces of residential and commercial property may be required 
for street improvements at the railroad intersection with Fort Hill, 
West, and South Streets; at the intersection of Hull Street and East 
Street; at the intersection of Summer Street and Route 3A; and at the 
Fort Hill Street (western crossing), Hersey Street, Water Street, Sum- 
mer Street, Kilby Street, and Hull Street crossings of the railroad. No 
displacements are required in these areas, and no significant impacts 
on current use will occur. MBTA will pay fair market value for this 


property. 


e Easements over or acquisition of small pieces of commercial property 
east of South Street and north of the railroad will be required for the 
construction of the Hingham Square Underpass. MBTA will pay fair 
market value for these easements or property. Access to the rear of 
certain buildings in this area may be restricted during construction of 
the Underpass; the MBTA will assist the property owners with making 
alternative access arrangements. 


e The MBTA may use all or a portion of the town owned municipal 
parking lot on Station Street during construction of the Hingham 
Square Underpass and improvements to the Town Brook and Home 
Meadows culverts. The Town has agreed to permit the MBTA to use 
this land, or such other equivalent Town land as is reasonably accept- 
able to the MBTA, for construction staging at no cost with the under- 
standing that the MBTA will repave and restripe the Station Street 
parking lot at the completion of the Project. The MBTA and the Town 
will cooperate in sas Ti LG a reasonable plan for replacement parking 
during construction. 


e At the western intersection of Fort Hill Street and Fresh River Avenue, 
a vacant residential lot will be acquired to permit realignment of the 
intersection. No displacements are required in this area, and the 
MBTA will pay fair market value for this property. 


e Torrent Crossing will be closed. The former street right of way will be 
discontinued and provided to the owner of 221-225 South Street at 
nominal cost by the Town for the purpose of facilitating the relocation 
of the house to a new foundation so as to provide greater distance be- 
tween the home and the railroad. The MBTA will fund the relocation 
of the house ae Tine and will compensate the property owner for 
relocation costs“ A portion of the former street property will be used 
to provide continued access from South Street to the driveway at 119 
South Street. 


my Hingham MOU, Exhibit 1, Station Street Parking Lot, Items 1, 2, and 3. 
" Hingham MOU, Exhibit 1, Certain Historic Mitigation, Item 1. 
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e The Eldridge Court grade crossing will be closed. Small pieces of resi- 
dential and commercial property may be required for construction of a 
new access road along the south side of the railroad to Water Street. 
No displacements are required in these areas, and no significant 1m- 
pacts on current use will occur. MBTA will pay fair market value for 
this property. 


e The Weir Street grade crossing will be closed. A vacant residential lot 
north of the railroad will be acquired to permit the construction of a 
vehicular turnaround. No displacements are required in this area, and 
the MBTA will pay fair market value for this property. 


e A 6acre parcel east of the West Hingham station site consisting 
largely of wetlands and including the embankments for the former wye 
tracks connecting the Greenbush Line with the spur line to the 
Hingham Shipyard will be acquired for the construction of replace- 
ment wetland and additional flood storage volume in connection with 
improvements to Town Brook. No displacements will occur and the 
MBTA will pay fair market value for this property. 


e Installation of new fencing along the railroad right of way will prevent 
continued use of existing residential and commercial encroachments 
along the line in Hingham, except in Hingham Square. Because en- 
croachment uses are not authorized, no mitigation will be provided. 


Specific land acquisition and displacement mitigation in Cohasset 


In the town of Cohasset, the following acquisitions and/or displacements 
have been identified, and will be mitigated as indicated: 


e A small piece of railroad right-of-way at the Hingham border and an 
unused spur track extending several hundred feet to Route 3A, will be 
transferred from the state Department of Environmental Management 
in accordance with Chapter 33, Section 47 of the Massachusetts Acts 
of 1991. The MBTA will transfer other railroad rights of way to DEM 
as mitigation for this transfer. In addition, a walkway will be provided 
along the spur route from the station platform to Route 3A to provide 
enhanced access to Whitney Woods and Wompatuck State Park on the 
south side of Route 3A. 


e = The railroad right-of-way from the Cohasset station site near the 
Hingham town line to the Scituate town line will be acquired by emi- 
nent domain from the Town of Cohasset in accordance with Chapter 
33, Section 47 of the Massachusetts Acts of 1991. The right-of-way is 
currently vacant, except for a small piece in Cohasset Village that 1s 
used for parking. The displaced parking will be replaced nearby in re- 
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placement parking areas adjacent to ABB Optical at | Pleasant Street 
and in the municipal parking lot east of Pleasant Street. Portions of the 
right-of-way are used as informal walking paths. The MBTA acquisi- 
tion plan may leave a portion of the existing right-of-way in town 
ownership so that the town may provide for this continued use. The 
MBTA will also exclude from the right of way acquisition other ex- 
cess portions of the property not required by the Project. 


A commercial property on Route 3A will be acquired for the Cohasset 
Station site. The current business use of that site, Graham Waste (for- 
merly Barry Waste) Services, will be displaced. Fair market value for 
the property and relocation assistance for the business will be provided 
by the MBTA. 


Restoration of the railroad right of way through Cohasset Village will 
displace existing parking uses on the former railroad right of way. 
Replacement parking will be constructed adjacent to ABB Optical and 
on town owned land at the municipal parking lot on the east side of 
Pleasant Street. Access to ABB Optical parking may involve taking 
portions of a commercial parcel (currently occupied by a landscaping 
business) and a vacant residential parcel. 


Closing of certain private crossings (known as “Sestito Lane,” “Castle 
Road,” and “Lincoln Lane”) may impact access rights of neighboring 
property owners. Owners with access rights will be compensated or 
alternative access provided. Two approximately 200 foot-long new 
connector roads will be constructed to provide alternative access, one 
connecting Castle Road and Sestito Lane west of the railroad and a 
second connecting Sestito Lane and 100 Pond Street; and easements 
across private land will be acquired for this purpose. The MBTA will 
pay fair market value for these easements and will provide alternative 
access rights to compensate for the closure of the private grade cross- 
ings. 


A 4.5 acre parcel of private conservation land owned by the Cohasset 
Conservation Trust abuts the north side of the railroad right of way be- 
tween North Main Street and King Street. The MBTA may acquire 
this land to provide maintenance vehicle access between North Main 
Street and the signal equipment at the west end of the Cohasset passing 
siding. The MBTA will pay fair market value for this parcel. 


Off South Main Street, approximately 250 feet north of where Lincoln 
Lane crosses the right of way, there is a long-standing farm path that 
links a former pasture (now wooded) on the west side of the right of 
way with parcels on the east side (toward South Main Street). The 
right of way construction would obstruct that path, and make the for- 
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mer pasture inaccessible. The owner will be compensated for the 
elimination of access rights, such as by purchase of the former pasture 
parcel at fair market value. 


e Small pieces of residential and commercial property may be required 
for street improvements at the North Main Street, King Street, Rocky 
Lane, Sohier Street, Pleasant Street, Spring Street, and Beechwood 
Street grade crossings of the railroad; and at the King Street/Route 3A 
intersection. No displacements are required in these areas, and no sig- 
nificant impacts on current use will occur. MBTA will pay fair market 
value for this property. 


e At Rocky Lane (a cul-de-sac), under Option A (grade crossing), ease- 
ments will be acquired across private land to provide alternative emer- 
gency vehicle access to Rocky Lane in the event that the primary ac- 
cess route via the grade crossing is blocked. MBTA will pay fair mar- 
ket value for these easements. 


e Rocky Lane Option B (grade separation) will require the acquisition of 
vacant residential land (some of which is used for landscaping material 
processing and storage) will be required for the construction of the 
new connector road and bridge. MBTA will pay fair market value for 
this land. 


e Additional privately or publicly owned property in Cohasset, not yet 
identified, but which may include portions of two commercial proper- 
ties totaling 15 acres located along Route 3A east of the Cohasset sta- 
tion site may be acquired for wetlands mitigation purposes. The por- 
tions of the properties which may be acquired consist of wetlands and 
filled wetlands currently used for landscaping operations. In the event 
that this property 1s acquired, fair market value will be paid to the 
owners, and occupants will be provided with relocation assistance. 


e Installation of new fencing along the railroad right of way will prevent 
continued use of existing residential and commercial encroachments 
along the line in Cohasset. Because encroachment uses are not author- 
ized, no mitigation will be provided. 


Specific land acquisition and displacement mitigation in Scituate 


In the town of Scituate, the following acquisitions and/or displacements 
have been identified, and will be mitigated as indicated: 


e = The railroad right-of-way from the Cohasset town line to the Scituate 


town line to the New Driftway will be acquired from the Town of Sci- 
tuate in accordance with Chapter 33, Section 47 of the Massachusetts 
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Acts of 1991. The town will retain an easement for an existing sewer 
line, and has plans for a future sewer line elsewhere on the right-of- 
way which would also require an easement. The MBTA will exclude 
from acquisition the excess land beyond the 66-foot-wide right of way 
required for the Greenbush Line that is occupied by Scituate DPW fa- 
cilities on Captain Pierce Road and Central Fire Station facilities on 
First Parish Road. The MBTA will also exclude from the right of way 
acquisition other excess portions of the property not required by the 
Project. 


A vacant industrial building and an auto repair business will be ac- 
quired for the North Scituate station site. The current business use will 
be displaced. Fair market value for the property and relocation assis- 
tance for the business will be provided by the MBTA. 


A strip of land that is part of the Lincoln Park senior housing devel- 
opment and currently occupied by the driveway to the adjacent vacant 
industrial building will be acquired from the Scituate Housing Author- 
ity for the North Scituate station site. MBTA will compensate the 
Housing Authority with excess property now part of the former rail- 
road right of way adjacent to Lincoln Park property. 


Tennis courts at Bound Brook Park will be acquired from the Town of 
Scituate in accordance with Chapter 33, Section 47 of the Massachu- 
setts Acts of 1991 for North Scituate station parking The MBTA will 
replace the tennis courts at a site to be determined by the town, or will 
provide an amount equivalent to the value of the courts and property in 
improvements to Bound Brook Park or other recreation facilities, at 
the discretion of the town. 


Small pieces of residential or commercial property may be required for 
street improvements at Country Way near Lincoln Park, at the inter- 
section of Country Way and Gannett Road/H.T.Bailey Road, at the in- 
tersection of Captain Pierce Road and Lawson Road, at the Routes 
3A/123/Drittway/Country Way/Old Oaken Bucket intersection and at 
the Hollett Street, Beaver Dam Road, First Parish Road, and New 
Driftway crossings of the railroad. No displacements are required in 
these areas, and no significant impacts on current use will occur. 
MBTA will pay fair market value for this property. 


Several parcels of vacant residential land located north of the railroad 
and west of Hollett Street may be acquired in connection with the clo- 


sure of unused farm crossings. 


Installation of new fencing along the railroad right of way will prevent 
continued use of existing residential and commercial encroachments 
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along the line in Scituate, with the exception of the commercial struc- 
tures, one a former station building, in the North Scituate commercial 
area. Because encroachment uses are not authorized, no mitigation 
will be provided. 


e For the Greenbush station site (regardless of whether Option A, south 
of Driftway, or Option C, north of Driftway, is selected), a number of 
private properties must be acquired. These properties include one 
residence, which is part of an industrial site, and several businesses. 
The business acquisitions include: an auto body shop and salvage yard, 
a self-storage business, a tennis club, a bus and truck storage lot, and 
the Olde Driftway Industrial Park, which houses about six automotive 
and marine repair and servicing businesses. A portion of a vacant 
commercial parcel just west of the right of way where it intersects the 
Driftway will also be acquired. Portions of the Old Driftway street 
layout may be acquired from the town (or other arrangements made) 
for parking lot construction. Fair market value will be paid to the 
owners and residents and businesses will be provided with relocation 
assistance. 


e Where the existing sewer line runs under the Greenbush track, the 
MBTA will provide sleeves or other means to protect the pipe from 
train loads, or will relocate the pipe to one side of the right-of-way. 


e Three options for the location of the Greenbush station and layover 
have been studied. Option B, landfill, has been eliminated from con- 
sideration. A discussion of Option A, “south of Driftway”, and Option 
C, “north of Driftway’”, follows. 


Option A, “south of Driftway”, preferred by the MBTA, will locate the 
overnight train layover facility south of the Driftway, with the station plat- 
form and parking north of the Driftway. This south-of-Driftway option 
minimizes residential displacements, and minimizes long-term impacts to 
residential neighborhoods. Under this option, the following additional ac- 
quisition impacts will occur: 


e In addition to the takings identified above, the railroad right-of-way 
from the New Driftway to a point approximately 1500 feet south of the 
Driftway will be acquired by eminent domain from the Town of Scitu- 
ate in accordance with Chapter 33, Section 47 of the Massachusetts 
Acts of 1991. This acquisition does not include any part of the North 
River/Herring River conservation area, nor any portion of the former 
right of way through the salt marsh which is privately owned. 


e A large triangle of commercial land (known as the “Rousseau” prop- 
erty) south of the Driftway and east of the right of way will be ac- 
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quired for the layover. The major use of this property is for storage of 
school buses. This storage will be relocated within the site or nearby. 
If it hasn’t already been done by the current owner, the MBTA will en- 
sure compliance with an outstanding enforcement order concerning a 
prior filling of wetlands on this site. Fair market value, including con- 
sideration of the enforcement order, will be paid for the property and 
businesses will be provided with relocation assistance. 


Additional privately or publicly owned property in Scituate, not yet identi- 
fied, may be required for wetland mitigation purposes. 


Option C, “north of Driftway” would locate the station, parking, and lay- 
over facility north of the Driftway. This option has greater displacement 
impacts, but would reduce the visual intrusion of the layover facility adja- 
cent to the North River marshes. 


Under this option, no portion of the right of way south of the Driftway 
would be required. 


To locate the layover on the north side of the Driftway, four residences 
and the Greenbush Post Office, all on Ford Place or MacDonald Ter- 
race, would be acquired. The Post Office and one house could be re- 
located about 100 feet west on Ford Place, but the remaining houses 
would be removed and the residents relocated. A larger portion of the 
vacant commercial land along the Driftway, a parcel of commercial 
land used for yacht sales, and small strips of residential land along the 
right of way would be acquired for the layover, as well. These 
acquisitions would be in addition to those required for the station 
construction, as outlined above. Fair market value would be paid to 
the owners and residents, and occupants will be provided with 
relocation assistance. 


Additional privately or publicly owned property in Scituate, not yet 
identified, but which may include the “Rouseau” property discussed 
above, may be required for wetland mitigation purposes. 


2. Secondary Impacts 


This impact category was included in the DEIR because certain types of 
transportation projects may have secondary impacts upon local economies or 
development. As an example, a new highway interchange may result in de- 
velopment of gas stations and other service businesses near the interchange, 
and these businesses might generate traffic or other impacts that would require 
mitigation. 
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A careful review of local and national experience with commuter rail has 
shown that commuter rail service may result in an increase in property values 
in communities served. However, the influence of commuter rail on the 
amount of residential or business development is very small (if it exists at all) 
compared to other factors affecting location and investment decisions. Com- 
muter rail service, by itself, was not found to cause secondary development, 
and therefore no mitigation of this impact is indicated anywhere in the Green- 
bush corridor. 


A second concern is the impact upon any rail freight operations in the area. 
Rail freight operations are a relevant concern for the Town of Braintree, and 
there was some concern that the operation of the commuter rail would nega- 
tively impact the freight rail and any economic benefits to the community or 
that the restoration of commuter rail service would require that the freight ser- 
vice operate at night. No other towns are impacted by current rail freight op- 
erations. 


A concern has also been raised that the restoration of the Greenbush Line may 
result in the reinstitution of rail freight service on the portions of the line east 
of Braintree where such service does not currently operate. Between Mill 
Lane in Braintree and Kilby Street in Hingham there are extant, but inactive, 
freight rights over the MBTA owned portion of the line currently controlled 
by the Bay Colony Railroad. East of Kilby Street, the railroad has been aban- 
doned and the MBTA will thus control all operating rights when the railroad 
is restored. As aresult, the MBTA will be able to control the time and type of 
freight service, if any, east of Kilby Street. The analysis in the FEIR demon- 
strated that it is extremely unlikely that new commercial enterprises would 
locate along the Greenbush Line with an intention of shipping by rail, or that 
existing businesses would find it practical or economically attractive to ship 
on the Greenbush Line. In the unlikely event that a shipper or railroad re- 
quests such rights for the portion of the Greenbush Line east of Kilby Street, 
the MBTA will grant freight rights only after a full public procurement proc- 
ess which will begin with a Request for Proposal (RFP). The MBTA will re- 
quire in the RFP that no night time (1.e., between midnight and 6 AM) freight 
activity will be allowed; that the successful bidder will file an Environmental 
Notification Form (ENF); and the successful bidder will discuss with the Sec- 
tion 106 (Historic Resource review) parties to determine if further Section 106 
consultation is necessary. 


Specific secondary impact mitigation in Braintree 


e The MBTA will relocate an existing freight car storage and freight runa- 
round track from along Front Street. This will not adversely affect freight 
service. It will result in an aesthetic benefit to the community by eliminat- 
ing freight car storage in the area, and in avoidance of potentially noisy 
night-time freight operations. This solution was decided after consultation 
with the freight railroads and the community. As a result of this decision, 
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there will be no significant impact on freight operations, nor any increased 
likelihood of nighttime freight operation, resulting from the use of the 
Greenbush Line for passenger service. 


Specific secondary impact mitigation in Weymouth, Hingham, Cohasset, 
Scituate . 


e None required (but see general policy on freight rights, above). 
3. Community Cohesion 


Community cohesion may be negatively impacted when a transportation pro- 
ject cuts or reduces access from one portion of a community to another, dis- 
places key cultural or other community facilities, or eliminates a significant 
portion of a community’s housing stock or commercial property. Changing 
two-way streets to one-way may impact community cohesion. Community 
cohesion may also be impacted in Cohasset and Scituate where the right of 
way 1s being acquired from the towns. This impact is difficult to quantify, and 
assessing the significance of the impact requires an understanding of how fa- 
cilities contribute to community activities and the access patterns in those 
communities. 


For the project as a whole, the following measures have been incorporated in 
order to avoid or mitigate community disruption impacts: 


e Utilizing existing right-of-way wherever possible. The railroad right-of- 
way was established in the 1840s and 1850s, and the communities have 
grown up around the tracks. 


e Working with the municipalities of the Greenbush corridor to identify 
sites on which stations will be compatible with the surroundings in the 
community and which avoid disruption impacts to the extent possible. 


Where there is a major impairment of important activities, specific mitigation 
may be indicated. The appropriate mitigation 1s dependent upon the nature of 
the activity impacted, and may include such measures as a) providing safe al- 
ternative travel routes, b) identifying alternative facilities and access means, 
and c) replacing facilities in the same community. 


Specific community cohesion mitigation in Braintree 
e Allen Street is closed at the railroad crossing. This will improve safety by 
eliminating a grade crossing. To minimize resulting disruption to traffic 


patterns, a vehicle turnaround and parking area will be constructed on va- 
cant land adjacent to the former crossing and Mill Lane will be improved 
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with greater vertical roadway clearance under the railroad bridge, wider 
lanes, and sidewalks. 


e Under Weymouth Landing Option A (at-grade), Shaw Street is closed 
off at the railroad crossing. This will improve safety by eliminating a 
grade crossing. This street is a major route to Weymouth Landing 
from the neighborhood northwest of the Landing. To provide an alter- 
native route for this traffic, Mill Lane will be improved with greater 
vertical roadway clearance under the railroad bridge, wider lanes, and 
sidewalks. A walkway will be built along right-of-way between Shaw 
Street and Quincy Avenue to provide pedestrian access to the Landing, 
and access for emergency vehicles from Quincy Avenue to Shaw 
Street. Shaw Street will remain open under Weymouth Landing Op- 
tion B (viaduct). 


Specific community cohesion mitigation in Weymouth 


e Under Weymouth Landing Option A (at-grade), the relocation of 
Commercial Street at Weymouth Landing will change the existing 
traffic pattern in Weymouth Landing. This change will result in an 
improvement in traffic flow level of service and safety in the area. It 
will also eliminate one vehicular grade crossing (Commercial Street at 
Ledgehill Road). Vehicles that could formerly pass through the 
Commercial Street intersection with Washington and Front Streets at 
the southern end of the Weymouth Landing street pattern will no 
longer intersect at that location. The relocated Commercial Street will 
intersect with Quincy Avenue at the northern end of the Weymouth 
Landing street pattern. Residential properties on the current Commer- 
cial Street will be relieved of through-traffic. Commercial Street will 
remain in its current location under Weymouth Landing Option B 
(viaduct). 


e Under Weymouth Landing Option A (at-grade), the relocation of 
Commercial Street in Weymouth Landing may affect pedestrian ac- 
cess. To avoid this possible impacts, a pedestrian grade crossing of the 
tracks will be provided at a point near the current location of the 
Commercial Street crossing. Sidewalks will be constructed along the 
new Commercial Street from the station to Quincy Avenue. These 1m- 
provements will maintain current pedestrian paths and provide bike 
and pedestrian access to the station. There will be no change in pedes- 
trian routes under Weymouth Landing Option B (viaduct). 


e The grade crossing at Wharf Street will be closed and alternative ac- 


cess will be constructed along the sewer easement along the north side 
of the railroad to East Street. 
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To maintain traditional walking routes and provide bicycle and pedes- 
trian access to the station, the East Weymouth station plan will include 
pedestrian walks parallel to the track connecting East Street to Station 
Street, and Station Street to Commercial Street. The location and de- 
sign of these walkways will be developed during subsequent design 
phases, in consultation with the community. 


Specific community cohesion mitigation in Hingham 


The Fort Hill Street east grade crossing will be closed and alternative 
access to Fresh River Avenue will be provided via the Fort Hill Street 
west crossing. 


Torrent Crossing grade crossing will be closed with alternative circula- 
tion between North and South Streets continuing via West Street and 
at Hersey Street. 


The Hingham Square Underpass will avoid disruption of existing traf- 
fic patterns and parking in Hingham Square. 


A new sidewalk will be provided along the south side of Station Street 
between North Street and #27 Station Street to replace informal the ex- 
isting informal pedestrian route between the munici parking lot on 
Station Street and Hingham Square via the railroad. 


The Eldridge Court grade crossing will be closed and alternative ac- 
cess to Water Street will be provided by a new connector road along 
the south side of the railroad right of way. This new roadway will be 
22 feet vie will include a sidewalk on the side of the Town’s 
preference. 


Wier Street grade crossing will be closed and alternative pedestrian 
and emergency access to Hull Street consisting of a 12 foot wide 
gravel roadway along the north side of the railroad will be provided! 


Specific community cohesion mitigation in Cohasset 


The right-of-way is used as a footpath from Sohier Street to a conser- 
vation area east of Sohier Street and south of the right-of-way. To 
provide continued access to this conservation area, the fence along the 
south side of the tracks will be located inside the current right-of-way 
line, with an informal foot path remaining outside the fence line (con- 


i Hingham MOU, Exhibit 1, Station Street Parking Lot, Item 4. 
Hingham MOU, Exhibit 1, Grade Crossings, Item 6. 
” Hingham MOU, Exhibit 1, Grade Crossings, Item 5. 
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struction or other physical improvements to the footpath would be 
provided by an agency or group other than the MBTA). 


e The closure of the grade crossing at Spring Street (northerly crossing) 
may affect pedestrian access. To avoid or mitigate these possible 1m- 
pacts, a pedestrian crossing of the tracks will be provided at a point 
that corresponds to the current location of the crossing. 


e The closure of the Smith Place grade crossing may affect vehicular ac- 
cess to a landscaping business south of the tracks as well as pedestrian 
access between the residential area south of the railroad and the post 
office. To avoid or mitigate these possible impacts, a new driveway 
will be provided from the rear of the landscaper’s property to Pleasant 
Street. In addition, a walkway will be provided along the south side of 
the railroad between Smith Place and Pleasant Street. 


e Parking along the railroad right of way in Cohasset Village will be 
displaced. Replacement parking will be provided by: constructing new 
spaces on property adjacent to the ABB Optical commercial building, 
resurfacing and restriping the existing municipal parking lot to 1m- 
prove parking capacity, and constructing additional new parking on 
town-owned land adjacent to the municipal parking lot. 


Specific community cohesion mitigation in Scituate 


e The acquisition of the tennis courts at Bound Brook Park in North Sci- 
tuate for station parking will affect the availability of this recreation 
use in North Scituate. To compensate, the MBTA will replace the ten- 
nis courts at a site to be determined by the town, or will provide an 
amount equivalent to the value of the courts and property in improve- 
ments to Bound Brook Park or other recreation facilities, at the discre- 
tion of the town. 


e The acquisition of businesses at the Greenbush station and layover site 
may affect where people go for certain services, and how and where 
some businesses operate. To minimize these impacts, the site acquisi- 
tion plan will avoid, to the extent practical, the taking of established 
businesses that front on the Driftway, and will assist other businesses 
that have local customers in relocating in the general vicinity. 


4. Safety and Security 
Safety and security impacts are related to security of persons and property at 
commuter rail stations, potential collisions between trains, and the potential 


for accidents between trains and vehicles or pedestrians at grade crossings, or 
with trespassers on the railroad right-of-way. The MBTA adheres to strict 
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construction and operation procedures to maintain high standards of safety 
and security for passengers, neighbors, pedestrians and motorists. These stan- 
dards have been incorporated into the Greenbush project. Among the con- 
struction and operating features of the project as a whole are: 


e All grade crossings will be constructed with warning lights and bells 
and automatic gates that close to warn vehicles and pedestrians from 
crossing the tracks as a train approaches. Cantilevered lights (lights on 
structures that extend over the street) will be provided where vehicle 
speed and sight distances require them, as determined by the Depart- 
ment of Telecommunications and Energy. 


e Grade crossings will be constructed, wherever possible, to include me- 
dian islands or other treatments to prevent motorists from driving 
around the grade crossing gates and to replace the safety value of the 
train horns which will not be blown at crossings on the Greenbush 
Line. These “supplemental safety measures” will conform to the re- 
quirements of the Federal Railroad Administration “Swift Act” regula- 
tions. 


e The right-of-way will be cleared of vegetation to the extent necessary 
to provide the train operator with improved sight lines to grade cross- 
ings and to see trespassers in the right-of-way. This will also provide 
improved visibility of the train by motorists and pedestrians at grade 
crossings. 


e Chain link fencing, 6 feet high, and without horizontal rails to deter 
climbing will be provided along the right-of-way where it borders 
residential or commercial property, playgrounds, schools, and other 
sites where there 1s likely to be pedestrian activity. In areas adjacent to 
recreational facilities and at locations with a history trespassing, 8 foot 
high, small link security fencing will be used. In historic districts, 
black chain link fences, solid wood fences, or noise barriers 6 feet high 
may be used instead of the standard chain link fence. These types of 
fences are difficult to climb. 


e Railroad signal systems, designed to prevent train collisions, will in- 
clude in-cab signals and will conform to current Federal Railroad Ad- 
ministration requirements. 


e The MBTA insists on operating rules (applied across the entire com- 
muter rail system) that minimize danger to passengers or bystanders. 
These rules govern actions such as starting and stopping the train, pro- 


'° The FRA issued proposed regulations at 65 Federal Register 2229 on January 13, 2000. 
Final regulations are expected to be issued in 2001. Refer to www.fra.dot.gov/s/env/horns/ 
for latest information. 
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hibiting passengers from riding in the door vestibules, and similar lo- 
cal rules, in addition to general safety rules that apply to all railroads. 


e Stations and parking lots will be designed with adequate lighting and 
emergency communications to ensure that passengers feel safe at sta- 
tions (although crime statistics indicate that crimes against persons are 
not a significant problem at commuter rail stations). 


e The MBTA will provide training and teaching materials to municipal 
safety personnel who will in turn conduct safety training in schools 
and other settings in each town. This training is designed to make 
children and adults aware of the potential danger of trains, and to pro- 
vide instruction in safe procedures when near the tracks. 


e The MBTA will provide specific training for public safety officials in 
each community to instruct them on how to handle fire, police, haz- 
ardous materials (as appropriate to the kind of rail service provided) or 
medical emergencies involving commuter trains. This effort includes 
the preparation of a video tape to provide all safety personnel with key 
safety information, such as how to turn off electrical power on the 
train. 


e The MBTA has worked with a coalition of fire chiefs from the Old 
Colony Railroad service towns to identify specific equipment 
whichmight be required by the communities to deal with train emer- 
gencies, and how the inter-town (mutual aid) agreement for sharing 
equipment will be worked out. This equipment has been provided by 
the MBTA to the cities and towns in the area served by the Old Colony 
lines, including the Greenbush communities. 


e MBTA will provide a limited number of locked access gates. The po- 
lice and fire departments would have access to the right-of-way via 
these gates. The locations of these gates will be determined during fi- 
nal design. 


e The MBTA will review on-site by hi-rail vehicle the actual fencing lo- 
cations for deficiencies with appropriate officials of each Town prior 
to the start of service. 


Specific safety and security mitigation in Braintree 


e Special 8 foot high, small-link security fence will be located in the 
vicinity of Braintree East Middle School. 


e The Allen Street grade crossing will be closed to traffic. An additional 
fire hydrant will be provided on Allen Street. 
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The Commercial Street grade crossing will be reconstructed to the 
highest standards for grade crossings, including flashing lights, bells, 
automatic gates, sidewalk gates, and median islands to prevent driving 
around the gates. 


Under Weymouth Landing Option A (at-grade), the Shaw Street grade 
crossing will be closed to traffic. The fire department has requested a 
second access to Shaw Street, which will be provided parallel to the 
tracks from Quincy Avenue via a pedestrian walkway to Shaw Street. 
An additional fire hydrant will be provided at Shaw Street. Under 
Weymouth Landing Option B (viaduct), Shaw Street will remain open 
to traffic. 


Under Weymouth Landing Option A (at-grade), the Quincy Avenue 
grade crossing will be reconstructed to the highest standards for grade 
crossings, including traffic signal preemption, flashing lights, bells, 
automatic gates, sidewalk gates, and median islands to prevent driving 
around the gates. This crossing will be designed in concert with street 
improvements to queue traffic away from the tracks and not over them. 


Under Weymouth Landing Option B (viaduct), the Shaw and Quincy 
Avenue grades crossings will be grade separated, avoiding the safety 
concerns inherent with grade crossings. 


Where the Algonquin Gas pipeline crosses under the right of way in 
Braintree, the pipeline will be protected from train loads as required in 
conformance with national railroad construction standards. 


Specific safety and security mitigation in Weymouth 


Special 8 foot high, small-link security fence will be located adjacent 
to Webb Park. 


Under Weymouth Landing Option A (at-grade), the grade crossing at 
Commercial Street (at Ledge Hill Road) will be closed to vehicular 
traffic and Commercial Street relocated parallel to the tracks to Quincy 
Avenue. The pedestrian grade crossing at this location will be 
equipped with gates, flashing warning lights, and audible warning de- 
vices. 


Under Weymouth Landing Option B (viaduct), the grade crossing at 
Commercial Street (at Ledge Hill Road) will be grade separated, 
avoiding the safety concerns inherent with grade crossings. 

The grade crossing at Wharf Street in East Weymouth will be closed, 
and Wharf Street relocated parallel to the tracks. 
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The grade crossing at Green Street in Weymouth Heights will be 
eliminated, and Green Street will be reconstructed to pass under the 
railroad. 


The railroad bridge over North Street in the Heights will be recon- 
structed with improved vertical and horizontal clearances to improve 
sight lines and sidewalk width. 


The grade crossings at Commercial Street (at Gibbens Street), Unicorn 
Avenue, East Street, and Commercial Street (at Suwanee Road) will be 
reconstructed to the highest standards for grade crossings, including 
flashing lights, bells, automatic gates, sidewalk gates, and median is- 
lands to prevent driving around the gates. 


The MBTA will work with the Superintendent of Schools to designate 
school walking routes that will help ensure that children on their way 
to school cross the tracks only at properly-designed crossings. 


Specific safety and security mitigation in Hingham 


Areas to be fenced in Hingham will include the north side of the rail- 
road behind Barnes Road and the_south side of the railroad between 
Summer Street and Kilby Street. 


Eight foot high security fencing will be provided along the southerly 
side or railroad at the South Shore Country Club westerly of South 
Street 


Fencing provided in the Hingham Square area between Hersey Street 
and Water Street will be black steel picket fencing which will better fit 
in with the neighborhood characteristics, and still provide security 
along the right-of-way. 


The grade crossing at Fort Hill Street (easterly crossing) will be closed 
and the French Road-Fort Hill Street roadway including the ia Ti 
tion with Fresh River Avenue relocated to improve sight lines: 


The grade crossing at Torrent Crossing will be closed Lal 
The grade crossing at Eldridge Court will be closed and a 22 foot wide 


See ar ie roadway to Water Street constructed parallel to the rail- 
road. 


” Hingham MOU, Exhibit 1, Fencing, Items 5 and 7. 

Hingham MOU, Exhibit 1, Fencing, Item 3 modified per subsequent discussion with South 
Shore Country Club. 

' Hingham MOU, Exhibit 1, Grade crossings, Item 16. 

sd Hingham MOU, Exhibit 1, Grade crossings, Item 17. 
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The grade crossing at Weir Street will be closed and a 35 foot radius 
turnaround will be constructed north of the railroad. In addition, a 12 
foot wide gravel roadway will be constructed along the oa had side of 
the railroad to Hull Street for emergency vehicle access. 


The grade crossings at Central Street, Main Street, and South Street (at 
North Street) Bae ite eliminated with the railroad placed in a tunnel 
under the streets. 


Grade crossings at Fort Hill Street (westerly crossing), Water Street, 
Summer Street, Kilby Street, and Hull Street will be reconstructed to 
the highest standards for grade crossings, including flashing lights, 
bells, automatic gates, sidewalk gates (where sidewalks exist), and 
median islands to prevent drivers from driving around the closed gates. 


Grade crossings at South Street (at Fort Hill and West Streets) and at 
Hersey Street will be reconstructed to the highest standards for grade 
crossings including improved channelization, new traffic signals at ad- 
jacent intersections, traffic signal preemption, flashing lights, bells, 
automatic gates, sidewalk gates (where sidewalks exist), and median 
islands to prevent drivers from driving around the closed gates. 


To address safety concerns relative to the Hingham Square Underpass, 
the MBTA will work with the Town to develop a safety plan for the 
underpass. Planned safety features at the Underpass include fencing at 
the tops of the boat section walls, an emergency access stair at the 
middle of the tunnel portion, a continuous safety walk next to and 
clear of the track, interior lighting, and fire protection systems. 


Specific safety and security mitigation in Cohasset 


The Smith Place grade crossing will be closed. A walkway will be 
provided along the south side of the railroad between Smith Place and 
Pleasant Street to provide an alternate route for pedestrians between 
the residential area south of the railroad and the Post Office. 


The Spring Street (west crossing) grade crossing will be closed to ve- 
hicular traffic. A vehicular turnaround will be provided north of the 
railroad. The pedestrian grade crossing at this location will be 
equipped with gates, flashing warning lights, and audible warning de- 
vices. 


a Hingham MOU, Exhibit 1, Grade crossings, Items 6 and 18. 
a Hingham MOU, Exhibit 1, Grade crossings, Items 4, 5, and 19. 
ae Hingham MOU, Section 3 
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e The three private grade crossings at Sestito Lane, Castle Road, and 
Lincoln Lane will be closed. 


e Grade crossings at North Main Street, King Street, Rocky Lane, Sohier 
Street, Pleasant Street, Spring Street (east crossing) and Beechwood 
Street will be reconstructed to the highest standards for grade cross- 
ings, including flashing lights, bells, automatic gates, sidewalk gates, 
and median islands to prevent driving around the gates. 


e At the Sohier Street grade crossing, the MBTA will construct a short 
section of new sidewalk along the east side of the street in the grade 
crossing area to allow the future construction of sidewalks along that 
side of the street by the Town. 


e Under Rocky Lane Option A (grade crossing), an alternative route to 
the homes on Rocky Lane for emergency vehicles will be provided for 
use in the event that the grade crossing that serves this cul-de-sac street 
is blocked. This route will be one lane wide with a gravel surface. 


e Under Rocky Lane Option B (grade separation), the grade crossing 
will be closed and a new, grade separated connector road constructed 
over the railroad avoiding the safety concerns inherent with grade 
crossings. 


Specific safety and security mitigation in Scituate 


e Grade crossings at Country Way, Captain Pierce Road, Hollett Street, 
First Parish Road, and Beaver Dam Road will be reconstructed to the 
highest standards for grade crossings, including flashing lights, bells, 
automatic gates, sidewalk gates, and median islands to prevent driving 
around the gates. At the Driftway, under Greenbush Terminal Option 
A (“south of the Driftway’’), the grade crossing will be equipped with 
flashing lights, bells, automatic gates, and sidewalk gates. 


e Under Greenbush Terminal Option C (“north of the Driftway’’), the 
grade crossing at the New Driftway would be eliminated avoiding the 
safety concerns inherent with grade crossings. 


e New traffic signals with pedestrian signals and railroad preemption 
will be installed at the Country Way, Gannett Road, and H.T. Bailey 
Road intersection in North Scituate. 


e At Beaver Dam Road, an illuminated advance warning sign will be lo- 
cated at the top of the roadway grade west of the grade crossing to 
provide advance warning of grade crossing activation to eastbound 
traffic travelling downgrade toward the railroad. 
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e At First Parish Road, a second fire department preemption traffic sig- 
nal will be provided at the grade crossing to prevent eastbound traffic 
queues at the Central Fire Station from extending over the tracks. 


e A new traffic signal with pedestrian signals and crosswalks will be in- 
stalled at the intersection of New Driftway and Old Driftway. 


5. Traffic and Parking Impacts 


Traffic impacts may occur at commuter rail stations due to the addition of 
traffic volumes on local streets providing access to commuter rail stations and 
due to traffic delays caused by grade crossing operations. Parking impacts 
may be related to loss of public parking spaces due to construction of the line, 
or spillover of parking from commuter rail operations due to inadequately 
sized station parking lots. The MBTA has used the year 2010 as the design 
year for all intersections affected by the rail line. 


- Traffic at Stations 


Commuter rail patron arrivals and departures at commuter rail stations gener- 
ally are clustered in the five to ten minutes preceding or following a scheduled 
commuter rail train’s morning departure or evening arrival. Weekday trains 
are scheduled every half hour during the morning rush hour and evening rush 
hour. 


As an example, this peak hour will occur in Weymouth approximately be- 
tween 7:15 and 8:15 in the morning and approximately between 5:15 and 6:15 
in the evening. At any particular station, there will be two trains in the peak 
direction (toward Boston in the morning, from Boston in the evening) during 
this one hour period each weekday morning or evening. In addition, there 
may be one train during this hour in the off-peak direction. 


To project traffic impacts due to additional commuter rail station traffic, exist- 
ing traffic conditions were evaluated and future base traffic conditions were 
estimated at each planned commuter rail station. Conservative (1.e., high) es- 
timates were made for future traffic volume growth. It was then projected 
(based upon observed patterns at other commuter rail stations, that 50 percent 
of the projected peak-period vehicle arrivals will occur within the peak hour. 
These arrivals were assigned to the existing roadway network based on likely 
town and direction of origin (considering the locations of existing population 
and activity centers within the town). These traffic volumes were also ad- 
justed to account for automobile pass-by traffic (1.e., traffic on the same 
streets regardless of the commuter rail service). 


Usually, station-generated traffic volumes will represent moderate increases 
over existing traffic volumes. Some street modifications/improvements will 
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be required at most station locations and will usually include provision of 
adequate station driveways and on-street left turn storage lanes. 


- Traffic at Grade Crossings 


When a train approaches a grade crossing, the automatic signal system will 
cause a bell to ring and lights to flash at the grade to warn traffic, followed by 
gate arms which drop across the travel lane to provide further warning. The 
gates are down for about 15 seconds before the train arrives, while it is cross- 
ing the street, and for a few seconds after, until the train clears the crossing 
and the gates are raised again. The gates will be down and vehicles will be 
stopped at a grade crossing for 45 to 60 seconds for each event depending on 
train speed. 


In projecting future impacts to traffic at grade crossings, a conservative esti- 
mate of the number of cars stopped at each grade crossing (95th percentile 
queue length) was developed. This estimate is conservative because it plans 
for a relatively high number of cars (a number that is likely to be exceeded 
only 5 percent of the time, and likely to occur about once a week) that will 
likely be at each grade crossing during each pass-by. These queue lengths 
were then evaluated to determine if there would be overlap and blockage of 
nearby cross-streets and driveways during train pass-bys. The length of time 
to clear the blockages after train pass-bys was also evaluated. 


Projected vehicle queues not creating blockages of driveways or cross-streets 
were found to have no traffic impact. Where a minor cross-street or driveway 
is projected to experience blockage for up to 30 seconds, impacts were found 
to be minimal and to require no mitigation. Where the queues are likely to 
back up into arterial streets, impacts were identified and mitigation has been 
considered. Finally, impacts at locations where existing traffic signals are lo- 
cated within 200 feet of a grade crossing, or where traffic queues from the in- 
tersection are projected to extend over the railroad, will be mitigated by coor- 
dinating traffic and railroad signals to minimize any chance that cars waiting 
for a traffic signal are queued over the tracks when the train approaches. 


At several locations grade crossing closures are proposed. In these instances 
existing traffic volumes at the closed crossings have been rerouted across the 
railroad using nearby grade crossings or bridges. Queue lengths at grade 
crossings have been computed considering the rerouted volumes and impacts 
of the rerouted volumes on nearby intersections have been analyzed. 


- Parking impacts 
The construction of the Greenbush line tracks and stations will have a limited 
impact on existing public on-street or off-street parking. This occurs, for ex- 


ample, on portions of the line where the right-of-way has been acquired by the 
town and converted to parking uses (principally in Cohasset Village). In other 
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cases, improvements to streets and intersections may result in the loss of some 
on-street parking spaces. At station sites, existing parking (if any) is associ- 
ated with business or other uses of the property. The impacts on these private 
parking spaces are addressed under land acquisition and displacement, above. 


Parking lost directly as a result of rail line construction will generally be re- 
placed nearby, provided that: a) the existing spaces are legally available for 
use by the public, and b) are required to meet the local demand for parking to 
serve businesses, institutions, or similar uses. Illegal or unauthorized use of 
the right-of-way or nearby areas for parking will not be mitigated, nor will on- 
street spaces lost in order to support local initiatives for traffic improvements 
(for example, by changing a parking lane to a travel lane). 


The potential impact of train commuters parking in neighborhoods and com- 
mercial areas has been minimized by the design of the Greenbush line, which 
includes sufficient parking at all stations. However, some commuters may 
park outside of the MBTA lot in order to save time or to avoid the parking 
charge. 


Measures to avoid or reduce traffic and parking impacts which have been in- 
corporated into the project include: 


e The diversion of a substantial amount of Boston-bound commuter traf- 
fic from automobiles to commuter rail will result in a significant de- 
crease in peak period traffic through each of the Greenbush area com- 
munities. 


e ach station has been designed to incorporate sufficient parking spaces 
to handle the average weekday demand. The MBTA’s goal is to pro- 
vide 20 to 50 percent extra spaces where possible to handle peak days 
or unanticipated increases in demand. 


e Station designs include street improvements at the station entrances to 
provide turning lanes or other features as needed to minimize impacts 
on base traffic flow. 


e Parking charges will be consistent with MBTA standard charges 
across the entire commuter rail system. This charge (currently $1 per 
day) helps pay for maintenance of the parking lot, but is low enough so 
that it does not encourage illegal or unwanted parking in local 
neighborhoods. 


e MBTA Police will be available if requested to assist towns with 


enforcement of parking regulations on streets near stations to deter on- 
street parking by commuter rail patrons. 
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e Bicycle racks will be provided at each station to accommodate those 
patrons choosing to bike to the stations. 


e The median barriers required at grade crossings to avoid horn blowing 
may block left turns at certain driveways. To minimize these impacts, 
median barriers, where used, will not exceed the minimum length 
permitted under the Federal Railroad Administration’s (FRA) final 
Swift Act regulations 


e The design of all grade crossings shall be governed by the provisions 
of the FRA’s final Swift Act regulations, and other applicable laws and 
regulations, and the MBTA shall consider in the design of all grade 
crossings, each town’s interest in minimizing median barrier length, 
roadway widening (and will seek waivers of Massachusetts Highway 
Department standards if necessary to minimize widening consistent 
with safety requirements), and traffic flow changes. 


e At those at-grade crossings which are identified in the MBTA’s Pro- 
ject Plans (see Appendix D) and which in the absence of other meas- 
ures to resolve Adverse Effects would involve Adverse Effects on His- 
toric Properties, the MBTA shall consider using grade crossing treat- 
ments which include four quadrant gates, and shall determine whether 
to use such gate treatments in lieu of alternative, median-barrier treat- 
ments based on consideration of factors such as the degree of adverse 
impact on Historic Properties, the reliability of technology which may 
be applied in the operation of the crossing and which 1s then available 
in the marketplace, the compatibility of such technology with system- 
wide signal and communications technology applications then in use 
by MBTA, physical and operational constraints at the particular cross- 
ing, the history of accidents at the particular grade crossing and at 
crossings similarly situated in New England, legal and liability consid- 
erations, and with due regard for the safety of the public, including 
train passengers and personnel as well as those persons seeking to 
cross the rail right of way. The MBTA's ultimate determination 
whether to include four quadrant gate treatment at any grade crossing 
in the Project's final design and engineering will be made as follows: 
first (1), the MBTA shall determine whether the safety and other con- 
siderations set forth at above, are satisfactorily resolved in the use of a 
particular treatment at each such crossing and second (2), if MBTA 
makes the first determination affirmatively, it shall determine whether 
the selected treatment is consistent with FRA and other regulations 
which are then current and applicable as of the date of construction of 
the Project (it being acknowledged that with respect to this require- 


*? Hingham MOU, Exhibit 1, Grade Crossings Item 3; the minimum length permitted under 
the draft Swift Act regulations is 100 feet or 60 feet where an intersection is located within 
100 feet of the grade crossing. 
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ment, the MBTA shall seek a waiver of requirements of federal or 
state regulations if the first determination is made affirmatively and if 
a waiver would otherwise satisfy the requirements of then applicable 
FRA or other federal or state regulations applicable to such crossing). 
The MBTA shall notify the Corps of Engineers, the State Historic 
Preservation Officer, the Towns, and the Project Conservator regard- 
ing the determination it ultimately makes regarding these grade cross- 
ing treatments. 


Specific traffic and parking mitigation in Braintree 


Under Weymouth Landing Option A (at-grade): 


- The new traffic signals at the two intersections of Commercial Street 
and Quincy Avenue (one north of the tracks, one south) will be phased 
to allow turns which do not cross the tracks to occur while the gates 
are down for a train to cross the grade crossing. 


- Railroad signals will be designed so that the Quincy Avenue grade 
crossing is not closed while a train is stopped in the Weymouth Land- 
ing station. 


- On-street parking in front of businesses on Quincy Avenue (just 
north of the tracks) may be affected if the town elects to restrict on- 
street parking to improve traffic flow. Replacement parking for at 
least 10 cars will be provided in a lot off the new Commercial Street, 
adjacent to Norfolk Package Store, or with on-street parking on the 
new Commercial Street. 


- Mill Lane will be widened and the vertical clearance increased to al- 
low this street to handle an increased flow of traffic and emergency 
vehicles that will result from the closing of the Shaw Street grade 
crossing. A new traffic signal will be provided at the intersection of 
Mill Lane and Commercial Street to facilitate the movement of the ad- 
ditional traffic on Mill Lane. 


- The closure of the Shaw Street grade crossing will be designed so 
that fire trucks and other emergency vehicles will be able to turn 
around, through the adjacent apartment building parking lot, without a 
backing movement. 


Under Weymouth Landing Option B (viaduct): 
- Grade crossings at Shaw Street and Quincy Avenue will be grade 


separated and traffic impacts from grade crossings or crossing closures 
at these locations will be avoided. 
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e The Weymouth Landing station will include a minimum of 250 park- 
ing spaces (13% above projected year 2010all-day parking demand) to 
provide for commuter demand without resulting in spillover to the 
municipal parking lot or on-street spaces. 


e The closure of Allen Street will be designed to allow truck access into 
the industrial parcel on Allen Street, and to provide parking and a 
turnaround residents on the section of the street south of the railroad. 


Specific traffic and parking mitigation in Weymouth 
e Under Weymouth Landing Option A (at-grade): 


- Commercial Street in Weymouth Landing will be relocated and a 
new intersection provided with Quincy Avenue (in Braintree) to pro- 
vide a substantial improvement in traffic conditions in Weymouth 
Landing. 


- At Weymouth Landing station, Commercial Street will include two 
westbound lanes in lieu of dedicated left turn lanes at the parking lot, 
to reduce delays to traffic. 


e Under Weymouth Landing Option B (viaduct): 


- Grade crossing at Commercial Street (at Ledgehill Road) will be 
grade separated and traffic impacts from grade crossings or crossing 
closures at these locations will be avoided. 


e The Weymouth Landing station will include a minimum of 250 park- 
ing spaces (13% above projected all-day parking demand) to provide 
for commuter demand without resulting in spillover to the municipal 
parking lot or on-street spaces. 


e At East Weymouth station, a new traffic signal will be installed on 
Commercial Street at the station driveway with left and right turn lanes 
at the to reduce traffic delays and facilitate side street traffic 


e The East Weymouth station will include a minimum of 377 parking 
spaces (46% above projected all-day parking demand) to provide for 
commuter demand without resulting in spillover to nearby commercial 
parking lots, on-street spaces, or residential side streets. 


e The MBTA will construct a new railroad bridge to replace the current 
grade crossing at Green Street in Weymouth Heights to reduce traffic 
delays. Green Street will be lowered and the rail line raised to provide 
a standard clearance under the bridge, with adequate sight lines. The 
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bridge clearance under the adjacent North Street bridge will be im- 
proved to standard height. 


Specific traffic and parking mitigation in Hingham 


Torrent Crossing will be closed. Intersection improvements including 
channelization and new traffic signals will be made at the intersections 
of Fort Hill, South, and West Streets; at North, Hersey, and Thaxter 
Streets; and at Hersey and South Streets to facilitate the movement of 
the traffic that now uses Torrent Crossing. Improvements including 
channelization will be made at the intersection of West, North, and 
Beale Streets. The MBTA will abide by the preferences of the Town 
regarding the operation of these new traffic signals to the extent rea- 
sonably possible and consistent with polio applicable standards of 
the Massachusetts Highway Department“ The MBTA will recom- 
mend that the town make Short South Street one-way westbound (it is 
currently one-way eastbound) to create a clockwise loop around the 
block that includes the Torrent Fire Station as the proposed median 
barrier at the Hersey Street grade crossing will block eastbound access 
to Short South Street from Hersey Street. 


The median barrier at the South Street (at Fort Hill and West Streets) 
grade crossing Ta not interfere with turns at the South Shore Country 
Club driveway © 


The traffic and parking impacts associated with grade crossings at 
Central Street, Main Street, and South Street (at North Street) will be 
eliminated with the railroad placed in a tunnel under these streets. 


A 35 foot radius turnaround will be constructed on Weir Street north 
of the railroad to accommodate turnaround traffic. 


The Hull Street grade crossing will be designed to be compatible with 
reconstruction work at the intersection of Hull and East Streets cur- 
rently planned by the Town to the extend possible and will include a 
left turn or bypass lane (southbound on Route 228/Hull St. to east- 
bound on East St.), located rai of the railroad and designed to avoid 
traffic queuing over the track™. 


At the request of the Town of Hingham, the MBTA will reevaluated 
the proposed left turn lane on Route 3A eastbound at Summer Street. 
In the event that the Kilby Street entrance to the Nantasket Junction 


** Hingham MOU, Exhibit 1, Grade Crossings Items 11, 12, and 13. 
a Hingham MOU, Exhibit 1, Grade Crossings Item 14. 
si Hingham MOU, Exhibit 1, Grade Crossings Items 7 and 10. 
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station is two-way, the MBTA will consider relocating this turn lane to 
the Route 3A and Kilby Street intersection. 


e The ab Hingham station will include approximately 190 parking 
spaces~-(67% above projected all-day parking demand) to provide for 
commuter demand without resulting in spillover to the municipal park- 
ing lot or on-street spaces. 


e The MBTA will provide sidewalks on both sides of the streets within 
the limits of roadway reconstruction at the intersection of Fort Hill, 
South, and West Streets, along Fort Hill Street between the West 
Hingham station and South Street, and along the north side of the rail- 
road between Fort Hill Street and the West fingham station platform 
to facilitate pedestrian access to the station. 


e The Nantasket Junction station will include approximately 479 parking 
spaces (40% above projected all-day parking demand) to provide for 
commuter demand without resulting in spillover to residential side 
Streets. 


e An access road and sidewalk will be provided along the north side of 
the railroad to connect the Nantasket Junction Station parking lot with 
Kilby Street. This roadway will be kt if compatible with the de- 
sign of the Kilby Street grade crossing. 


e In the event that the MBTA determines, 1n consultation with the Town 
of Hingham, that additional station parking serving Nantasket Junction 
station 1s required, the MBTA will acquire appropriate land (consider- 
ing cost as well as feasibility of land acquisition) between the railroad 
and Route 3A to provide approximately 200 additional parking spaces 
south of the railroad along the west side of Kilby Street. In conjyunc- 
tion with this expansion, as agreed with the Town, the MBTA will ac- 
quire and deed to the Hingham Conservation Commission additional 
land as available in this area and will construct new sidewalks on the 
east side of Summer Street between Route 3A and the railroad and on 
the north side of Route 3A between Summer and Kilby Streets subject 
to the approval of the Massachusetts Highway Department. 


Specific traffic and parking mitigation in Cohasset 
e A deceleration/right turn lane will be provided on Route 3A to mini- 


mize impedance to through traffic at the Cohasset station entrance. 
The MBTA will provide a traffic-actuated traffic signal on Route 3A 


7 Hingham MOU, Exhibit 1, Stations Item 1. 
* Hingham MOU, Exhibit 1, Stations Item 3. 
*’ Hingham MOU, Exhibit 1, Stations Item 6. 
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at the station entrance, subject to final approval from the Massachu- 
setts Highway Department. 


The Cohasset station will include a minimum of 410 parking spaces 
(100% above projected all-day parking demand) to provide for com- 
muter demand without resulting in spillover to nearby commercial 
parking lots or on-street spaces. 


The intersection of Pond and Spring Streets, located at a grade cross- 
ing, will be reconstructed, including the removal of a rock outcropping 
there, to correct a long-standing visibility problem at this intersection. 


Public parking areas in Cohasset Village may be impacted. Any lost 
spaces will be made up by providing a new off-street parking lot 
and/or by reorganizing the municipal parking lot north of the tracks to 
provide additional usable spaces. The MBTA has identified 63 park- 
ing spaces displaced by the project that will be replaced in the Village. 


At the request of the Town of Cohasset, a vehicle turn-out, drop-off 
area and pedestrian access on North Main Street to serve the Cohasset 
station, was eliminated. The Town will assume responsibility and li- 
ability for any safety hazard and traffic impacts of this design. 


An illuminated advance warning sign would be placed at the top of the 
hill on Pond Street, south of the grade crossing. The sign would be ac- 
tivated when the grade crossing gates are activated. 


A left turn bypass lane will be added to Route 3A southbound at King 
Street. 


Under Rocky Lane Option B (grade separation), the new roadway 
bridge over the railroad will eliminate any traffic impacts from the 
grade crossing on Rocky Lane that would be necessary under Rocky 
Lane Option A (grade crossing). 


Specific traffic and parking mitigation in Scituate 


The intersection of Country Way, Gannett Road, and Henry Turner 
Bailey Road will be rebuilt, with new traffic signals and channeliza- 
tion, as part of the North Scituate station and grade crossing plan. 
Channelization improvements will also be made to the nearby intersec- 
tion of Booth Hill Road and Country Way. Legal on-street commer- 
cial and off-street municipal parking spaces will be maintained. 


An illuminated advance warning sign will be placed at the top of the 
hill on Beaver Dam Road, west of the grade crossing. The sign will be 


activated when the grade crossing gates are activated. 
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e A stop signal, activated by the fire dispatcher when fire equipment en- 
ters or exits the fire station, will be located west of the First Parish 
Road grade crossing, to stop eastbound traffic before the tracks (to 
prevent traffic from queuing over the tracks when stopped for the fire 
signal). 


e A left turn lane from Country Way into the North Scituate Station 
parking lot will be provided to reduce traffic delays resulting from 
turning traffic. 


e The North Scituate station will include a minimum of 400 parking 
spaces (17% above projected all-day parking demand) to provide for 
commuter demand without resulting in spillover to the municipal park- 
ing lot or on-street spaces. 


e A new traffic signal with left and right turn lanes will be provided at 
the intersection of New Driftway and Old Driftway to reduce traffic 
delays resulting from turning traffic. 


e The Greenbush station will include a minimum of 1000 parking spaces 
(27% above projected all-day parking demand) to provide for com- 
muter demand without resulting in spillover to nearby commercial 
parking lots or residential sidestreets. 


e The intersection of Route 123/Route 3A/Driftway/Country Way/Old 
Oaken Bucket Road will be reconstructed to provide for traffic antici- 
pated with the new Greenbush station. The Town, MBTA, and MHD 
are working together on this design, which is currently proposed as a 
modern “roundabout” (an improved design traffic circle). This design 
provides significant traffic benefits compared to the existing traffic 
signal. 


e Parking for the general store near the Captain Pierce Road grade cross- 
ing will be accommodated either on Curtis Road or across the street 
from the store, with pedestrian crossing signs and crosswalks pro- 
vided. 


e Under Greenbush Terminal Option C (“north of Driftway’’), the traffic 
impact of a grade crossing on New Driftway, that would be required 
under Greenbush Terminal Option A (“south of Driftway’’), would be 
avoided. 


6. Air Quality Impacts 
There are two different types of air quality analyses performed for this project: 
one to assess regional air quality impacts (“mesoscale” analysis), and one 


which evaluates air quality impacts in the immediate vicinity of the project 
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(“microscale”). Air quality impacts result from changes in the operation of 
trains, boats, buses, and private automobiles associated with the transportation 
services included in the project. 


-Regional Air Quality 


Certain pollutants related to emissions from transportation sources are regu- 
lated by the U.S. Environmental Protection Agency (EPA) across the country. 
These include: carbon monoxide (CO), hydrocarbons (HC), oxides of nitrogen 
(NOx), and particulates. Hydrocarbons (sometimes referred to as “volatile 
organic compounds,’ and NOx are produced by motor vehicles and contribute 
to smog. A major component of smog is ozone (O3), which can be measured 
directly and is used as the indicator of regional air quality. Some other pollut- 
ants, such as sulfur dioxide, may be found in vehicle exhaust, but overall, 
transportation sources do not contribute significantly to this pollutant. 


The Commonwealth of Massachusetts, in accordance with federal law, has 
produced a plan to bring the air quality in the eastern part of the state into 
compliance with federal air quality standards. This “state implementation 
plan” (SIP) considers all sources of air pollution, including stationary sources 
and transportation sources, and identifies measures to reduce emissions. The 
Greenbush Line commuter rail project is identified in the SIP as one of the 
state’s initiatives to reduce air pollution to achieve these standards. In addi- 
tion, the Greenbush Line project is part of the package of mitigation measures 
committed to by the commonwealth to offset any negative air quality impacts 
of the Central Artery/Third Harbor Tunnel project. 


The Greenbush project helps achieve air quality objectives in a number of 
ways. First, it diverts specific commuting trips from automobiles to transit, 
resulting in substantial reductions of emissions of key pollutants for those par- 
ticular trips. Further, as part of a regional transit program, it helps to support 
land use patterns and travel habits that result in reduced automobile travel, 
which extends well beyond the specific commuting trips that are diverted to 
commuter rail. For example, commuters who take commuter rail to jobs in 
Boston are more likely to walk to lunch or to do errands, compared to those 
who work at suburban office parks who are more likely to drive. 


As determined by the SIP and the Central Artery mitigation agreement, the 
level of ridership on public transportation services (including commuter rail) 
is the chief measure of the project’s contribution to regional air quality goals. 
In addition, the project has been designed to reduce any contribution of emis- 
sions from train operations. Air quality mitigation built into the Greenbush 
project includes: 


e Encourage transit ridership by design of station location and station 


spacing to improve travel times to Boston, while still serving the 
maximum number of South Shore commuters. Travel time is a critical 
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element in attracting ridership to transit, particularly for these longer 
trips. 


e Provide for maximum ridership by creating sufficient parking at all 
Greenbush line stations to accommodate average all-day parking de- 
mand. At most stations, enough spaces are provided to serve demand 
even on “peak”’ days (during bad weather, for example, when people 
are less willing to drive to Boston). Providing additional “park-and- 
ride” spaces was a specific mitigation commitment of the Central Ar- 
tery project. 


e Providing “plug-ins” and electric engine block heaters at the layover 
facility, so that locomotives do not have to idle all night to protect en- 
gines during cold weather. 


e All MBTA locomotives have two engines: one to power the generator 
which provides lights, heat, and air conditioning to the coaches, and 
one which powers the generator which drives the wheels. This allows 
the larger engine to idle at low speed during stops (while the smaller 
engine maintains lights and heat), reducing emissions. 


e The EPA has implemented regulations on the emissions from locomo- 
tives and other diesel engines, similar to the way emissions from 
automobiles have been regulated for some time. New or rebuilt loco- 
motives acquired for the Greenbush Line will meet EPA Tier 1 (new 
locomotives) or Tier 0 (rebuilt locomotives) standards. 


e All overhead structures (bridges and ae on the Greenbush Line 
will be designed with vertical clearance*compatible with possible fu- 
ture 25 kV overhead electrification of the line. 


The air quality analyses included in the FEIR recognizes that, because of the 
nature of diesel engines, commuter rail locomotives may emit nitrous oxides 
(NO,) and particulates in quantities that match or exceed the reduction of 
these particular pollutants from automobiles. The MBTA has conferred with 
the federal Environmental Protection Agency and the Massachusetts Depart- 
ment of Environmental Protection on this subject, and has determined that: 


a) these emissions from trains do not pose a significant health threat in the 
immediate vicinity of the right of way; 


b) these emissions would not result in violations of federal air quality 
standards for these pollutants; and 


°° Required clearance is 18’-3” between the top of the high rail and the lowest point on the 
structure overhead. 
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c) the net impact of the project, considering both trains and reduced auto 
emissions, would be a significant air quality benefit, and would contribute 
to the state’s plans to achieve and maintain conformity with federal air 
quality standards. 


-Local air quality impacts 


At a local scale (within several hundred feet of the rail line or nearby 
roadways), the chief pollutant of concern is carbon monoxide. Carbon 
monoxide (CQ) is emitted directly from motor vehicles, and is of health 
concern at concentrations which may be found in areas of heavy traffic. 
Over time, carbon monoxide combines with oxygen in the air to become 
carbon dioxide, which is harmless in common concentrations. EPA has 
established standards for maximum concentration of CO which are used to 
measure local air quality impacts. 


By comparison, other pollutants do not have serious health impacts until 
they undergo some chemical changes in the atmosphere, after they have 
drifted away from the site where they are emitted. Standards for pollut- 
ants such as NOx, ozone, and particulates apply for the air quality region 
as a whole. 


High concentrations of carbon monoxide can occur where motor vehicles 
are moving slowing or idling, as might occur in heavy traffic congestion. 
The Greenbush rail project may have such an impact where vehicles stop 
and idle at a grade crossing, at entrances and exits to station parking lots, 
and at existing congested intersections where additional traffic may occur 
as a result of passengers driving to or from a commuter rail station. Traf- 
fic analysis was done to identify the “worst case” examples for each of 
these three conditions; that is, the stations which would have the largest 
number of cars waiting to exit, the grade crossings with the longest queues 
of automobiles, and the intersections with the heaviest traffic congestion 
and delay due to additional station traffic. At each of these locations, an 
air quality projection model (““CAL3QHC’”) was run to predict carbon 
monoxide concentrations at various points near the motor vehicle source 
under various weather conditions. Similar analysis was done to predict 
carbon monoxide concentrations at the layover area at the end of the line. 
In no case did the air quality analysis indicate any violation of carbon 
monoxide concentration limits using any of the measurement time periods 
specified by EPA (e.g. l-hour, 8-hour). 


Specific air quality mitigation in Braintree 
e No intersections or grade crossings in Braintree (or anywhere on the 
Greenbush line) will exceed air quality standards as a result of this 


project. The reconstruction of the Commercial Street/Quincy Avenue 
intersection (in Weymouth Landing Option A, at-grade, only), and re- 
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ductions in vehicle miles traveled (VMT) as a result of new commuter 
rail service, will result in substantial reductions in traffic delay and re- 
sulting improvement in air quality. 


Specific air quality mitigation in Weymouth, Hingham, Cohasset. 
e None required, as there is no violation of air quality standards. 
Specific air quality mitigation in Scituate 


e According to the air quality analysis presented in the FEIR, there are 
no local air quality impacts from traffic or from trains idling or warm- 
ing up at the layover facility. 


e The layover facility will be equipped with plug-ins for engine block 
heaters so that trains will not have to idle overnight in cold weather 
(except in rare instances of extreme cold or power failure). 


e The layover facility will be equipped with a compressed air system to 
maintain train air brake line pressure overnight. This will reduce the 
required locomotive idling time prior to the first trip of the day. 


e There would be no difference in air quality impacts between the two 
Greenbush Terminal options under consideration. 


7. Noise Impacts 


Noise from commuter rail operations from several sources: engine noise from 
the locomotive, the noise from wheels of locomotives and coaches, and the 
noise from grade crossing warning systems. 


Projected noise levels near the railroad right-of-way were based on measure- 
ments of existing MBTA commuter rail equipment in actual operation. These 
noise levels were compared to existing levels (measured at a series of sample 
points along the right-of-way) to determine the degree of noise impact, if any, 
at schools, residences, and similar sensitive land uses. 


The SDEIS/R presented noise impacts based on criteria developed for the Old 
Colony project, and approved by the appropriate review agencies. Since the 
ae the SDEIS/R, the Federal Transit Administration has published 
guidelines~- which presents a standard methodology for projecting noise lev- 
els, and specific criteria for determining noise impacts. Because these guide- 
lines were developed specifically for transit projects, and represent a national 
standard for this analysis, the MBTA decided to adopt the new standard, and 


°! U.S Department of Transportation, Federal Transit Administration, “ Transit Noise and 
Vibration Impact Assessment’, Final Report, DOT-T-95-16, April 1995. 
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will use the FTA criteria for determining noise impacts on the Greenbush 
Line. The projection methods used in the FEIR are entirely consistent with 
the new FTA guidelines, and use a noise measurement that evaluates noise 
exposure over the entire day, with particular penalties for nighttime noise. 


The FTA noise criteria recognize two levels of impact: a threshold impact 
level which represents a noticeable increase in environmental noise, compared 
to base case conditions; and a “severe” impact level, which represents a more 
significant increase over base conditions. The mitigation guidelines applied to 
these impacts are as follows: 


-All buildings housing noise-sensitive uses that are “severely” 1m- 
pacted as defined by the FTA guidelines will receive specific mitiga- 
tion designed to reduce the interior noise levels to acceptable levels. 
This mitigation may include noise walls, replacement of doors and 
windows, insulation of building walls, or other such treatment. Gener- 
ally, no more than $30,000 per impacted dwelling unit would be spent 
on such treatment. 


-Buildings above the minimum “impact” threshold as defined by the 
FTA guidelines, but below the “severe impact” level, would qualify 
for some noise treatment, but at a level proportionately less than would 
be justified for buildings_with “severe” impact proportional to the level 
of impact. Up to $5,000™per dwelling unit per decibel of noise im- 
pact over the threshold level could be spent on noise mitigation in this 
case. Full noise walls generally will not satisfy this cost-effectiveness 
test, but other mitigation such as sound insulation treatments to the 
building are appropriate and will be provided. To further characterize 
the degree of impact, this Section 61 categorizes noise impact below 
the severe level as “low” (1 or 2 decibels of impact) or “moderate” (3 
decibels or greater). 


-Buildings at the “impact” level (O decibels of impact) bal are characterized 
in this Section 61 as having “marginal” impact. No mitigation is justified 
for this level of impact. 


The MBTA will contact the owners of noise impacted homes where sound 
insulation treatments are proposed during the final design phase of the project. 


** To obtain the per decibel proportional mitigation amount, the severe impact mitigation limit 
of $30,000 was divided by 6 decibels (the typical difference between the FTA “impact” and 
“severe impact” levels). 

*> The FTA guidelines call for the calculated noise impact to be rounded to the nearest whole 
number — thus an impact level of “0” indicates that the impact is less than one-half decibel. 
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A number of features have been incorporated into the Greenbush project to 
reduce the overall noise impacts of the project significantly. These measures 
include: 


e ‘Train whistles will not be blown at grade crossings on the Greenbush 
Line, except in emergencies. rie grade crossings have been designed 
according to new federal law“ which provide for safe operation with- 
out the requirement to blow the train whistle at each crossing. This 
design will allow the Greenbush line to operate so that the train whistle 
would be blown only in the case of emergencies (for example, if the 
operator sees someone walking on the track) or in temporary situations 
(for example, to warn railroad maintenance workers). 


e The use of continuously-welded rail (instead of short segments of track 
bolted together) and modern track fastening devices to largely elimi- 
nate the “clackety-clack” wheel noise which 1s characteristic of older 
railroad lines. 


e Most (currently 75 percent) of MBTA locomotives include two sepa- 
rate engines, which allows the main engine (which drives the generator 
that powers the wheels) to idle at a very low level while the smaller 
engine continues to operate a generator to provide lights and heat or 
air conditioning to the coaches. This reduces engine noise significantly 
at station stops and at very low speeds. 


e Bells at automatic grade crossing gates sound only when the gate is 
about to descend, or is moving. Once the gate is down, the bell is de- 
activated. 


e The overnight layover facility is located at the end of the line, where 
trains are ready for trips into Boston in the morning. This eliminates 
the noise impacts of moving trains to other storage areas late at night 
or early in the morning. 


e The layover facility is equipped with plug-ins for electric engine block 
heaters for locomotives, so that the locomotives do not need to idle all 
night to protect the engines from cold weather. 

e The layover facility will be equipped with a compressed air system to 
maintain train air brake line pressure overnight. This will reduce the 


required locomotive idling time prior to the first trip of the day. 


e All railroad bridges will be constructed with ballasted decks to reduce 
noise. Ballasted decks have crushed rock under the tracks to absorb 


4 The Swift Rail Development Act, 49 USC 20153. 
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vibration and reduce noise, compared to bridge designs where the 
tracks rest directly on the bridge beams. 


Railroad turnout “frogs” (special castings where the rails cross over 
one another) in standard railroad turnouts (““switches’’) have been lo- 
cated at least 100 feet away from residences to avoid noise impacts re- 
sulting from the passage of the train wheels over the gap in the frog. 
Where a turnout frog must be located less than 100 feet from a resi- 
sues sa ae turnout will be equipped with moveable point or spring 
frogs~~ to eliminate this gap and avoid the noise impact. 


All overhead structures (bridges and tunnels) on the Greenbush Line 
will be designed with vertical clearance compatible with possible fu- 
ture 25 kV overhead electrification of the line. 


MBTA will maintaining the track and trains adequately to minimize 
noise generated by the trains. 


Itis MBTA policy to allocate up to 2 percent of the project budget for noise 
and vibration mitigation. The level of mitigation described below is consistent 
with this policy. 


The noise impacts and mitigation are summarized in tables by Town at the 
end of this document. 


Specific noise mitigation in Braintree 


Railroad turnouts in the Vine Street, Middle Street, Commercial Street, 
and Front Street areas of Braintree will be equipped with moveable 
point or spring frogs to avoid the noise impacts that would be caused if 
standard frogs were used. 


One property in Braintree, 365 Commercial Street, will be noise 1m- 
pacted at the severe level which entitles this property to the maximum 
level of noise mitigation. 


One multi-family apartment building at Monatiquot Village (#49-51) 
will have moderate noise impacts. Because there are a number of 
apartments affected (12), this property qualifies for a noise barrier 
consisting of either an earthen berm or a noise wall extending easterly 
from the existing earth berm along the railroad property line. 


Two other residences will be noise impacted: 


*> Moveable point frogs are used for frequently used, relatively high-speed junctions; spring 
frogs are used for infrequently used junctions with low-speed side tracks. 
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-382-384 Commercial Street, a two-family residence, will have mod- 
erate impact and sound insulation of the building or other mitigation 
will be provided. 


-168 Allen Street, a single family home, will have low impact and 
sound insulation of the building or other mitigation will be provided. 


e Under Weymouth Landing Option B (viaduct), noise impacts at resi- 
dences in the Landing area would be reanalyzed and mitigation ad- 
justed accordingly. Changes in noise levels are expected to be 0 to 2 
decibels higher under this option. 


Specific noise mitigation in Weymouth 


e The railroad turnout frog at the western end of the Wey- 
mouth/Hingham passing siding will be located at least 100 feet away 
from 1719 Commercial Street, or a moveable point turnout will be 
provided, to avoid noise impact from the passage of the train wheels 
over the gap in the turnout frog. 


e One property in Weymouth, 1676 Commercial Street, will be noise 
impacted at the severe level which entitles this property to the maxi- 
mum level of noise mitigation. 


e Fourteen homes in Weymouth will be noise impacted at the low or 
moderate level: 


-80 Manazella Street, 73 and 81 Endicott Street, and 555 East Street 
will have moderate impact and sound insulation of the buildings or 
other mitigation will be provided. 


-65 Fourth Street, 21 Third Street, 72 Idlewell Street, 26 Blossom 
Lane, 555 North Street, 95 and 171 East Street, 3 and 65 Endicott 
Street, and 541 East Street will have low impact and sound insulation 
of the buildings or other mitigation will be provided. 


-73 Idlewell Street, 537 North Street, 189 and 195 East Street, 1 Uni- 
corn Avenue, and 57 and 85 Endicott Street will have marginal impact 
for which no mitigation is appropriate. 


-At four residences, 26 Blossom Lane, 73 Idlewell Street, 1 Unicorn 
Avenue, and 1676 Commercial Street, the MBTA has elected to pro- 
vide sound insulation mitigation for | additional decibel of impact to 
conform mitigation levels at these locations with those published in 
earlier versions of the Noise Analysis Support Document. 
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Specific noise mitigation in Hingham 


Under Weymouth Landing Option B (viaduct), noise impacts at resi- 
dences in the Landing area would be reanalyzed and mitigation ad- 
justed accordingly. Changes in noise levels are expected to be 0 to 2 
decibels higher under this option. 


bs] 


Two residential areas, Torrent Crossing to Hersey Street and Eldridge 
Court to Green Street-Court, have noise impacts high enough to justify 
the use of noise walls. However, to avoid creating aesthetic impacts 
on the historic resources in these areas, the noise walls in these areas 
will be 6 feet high to match the height of residential fences instead of 
the standard 16 foot height. The reduction in height of the barriers will 
significantly reduce their effectiveness so sound insulation treat- 

ments will be provided for the remaining impacts not mitigated by 
the short noise walls as specified below. 


One home, 221-225 South Street, would be noise impacted at the se- 
vere level in its current location. If desired by the homeowner, and 
only with the homeowner’s full cooperation, this house would be 
moved to a new foundation adjacent in conjunction with the closure of 
Torrent Crossing which will place the house further from the track. 
Noise impact in the new location will be at the moderate level; mitiga- 
tion consisting of a combination of a 6 foot high noise wall and sound 
insulation treatments for the remaining impact will be provided. 


Eight other homes in Hingham will be noise impacted at the severe 
level which entitles these properties to the maximum level of noise 
mitigation: 


-270, 256, and 250-254 North Street; mitigation consisting of a 
combination of a 6 foot high noise wall and sound insulation 
treatments for the remaining impact will be provided. 


-185-189 South Street; mitigation consisting of a combination of a 6 
foot high noise wall and sound insulation treatments for the remaining 
impact will be provided. 


-6, 14, and 16 Eldridge Court; mitigation consisting of a combination 
of a 6 foot high noise wall and sound insulation treatments for the re- 
maining impact will be provided. 


°° Noise impacts in Hingham have been analyzed considering the Hingham Square Underpass 
in accordance with Hingham MOU, Section 3.c. 

*’ The 6 foot noise walls are expected to reduce noise levels by 1 decibel therefore the maxi- 
mum amount spent per dwelling on sound insulation treatments will be reduced by $5,000 to 
$25,000 in these cases. 
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-11 Green Street Court; mitigation consisting of a combination of a 6 
foot high noise wall and sound insulation treatments for the remaining 
impact will be provided. 


e Twenty-five homes in Hingham will be noise impacted: 


-207, 199, and 191-193 South Street, 248 North Street, 9 Eldridge 
Court, and 9 and 12 Green Street-Court will have moderate impact; 
mitigation consisting of a combination of a 6 foot high noise wall and 
sound insulation treatments for the remaining impact will be provided 
similar to adjacent severely impacted homes. 


-146 Fort Hill Street, 149 South Street, and 57 Kilby Street will have 
moderate impact and sound insulation of the buildings or other mitiga- 
tion will be provided. 


-211 and 203 South Street, 246 North Street, and 9 Green Street will 
have low impact; mitigation consisting of a combination of a 6 foot 
high noise wall and sound insulation treatments for the remaining im- 
pact will be provided similar to adjacent severely impacted homes. 


-10 Fort Hill Street, 201-205 and 267 South Street, 88 North Street, 
280 East Street, 336-338 East Street, and 3 Fisher Road will have low 
impact and sound insulation of the buildings or other mitigation will 
be provided. 


-18 Eldridge Court will have marginal impact for which no mitigation 
is appropriate, however it will benefit from mitigation consisting of a 6 
foot high noise wall provided to mitigate impacts at adjacent severely 
impacted homes as specifically provided in the Hingham MOU. 


-132R Fort Hill Street, 8 Hull Street, and 404 East Street will have 
marginal impact for which no mitigation is appropriate. 


-At four residences, 132R Fort Hill Street, 8 Hull Street, 336-338 East 
Street, and 404 East Street, the MBTA has elected to provide sound in- 
sulation mitigation for | additional decibel of impact to conform miti- 
gation levels at these locations with those published in earlier versions 
of the Noise Analysis Support Document. 


e At Glastonbury Abbey, 16 Hull Street, maximum interior noise levels 
from train pass-by events will exceed the 65 decibel project perform- 
ance standard by 2 decibels in the refectory portion of the building 
when the windows are open. This impact will be mitigated by upgrad- 
ing the ventilation system in this portion of the building to permit the 
windows to remain closed when quiet is required. Additional ballast 
mat will be installed under the track adjacent to the refectory if 
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ground-borne noise is not sufficiently dampened by the heavy stone 
walls of the building. 


Specific noise mitigation in Cohasset 


The railroad turnout frog at the eastern end of the Cohasset passing 
siding will be located at least 100 feet away from 107 Sohier Street, or 
a moveable point turnout will be provided, to avoid noise impact from 
the passage of the train wheels over the gap in the turnout frog. 


One property in Cohasset, 323 North Main Street, will be noise im- 
pacted at the severe level which entitles this property to the maximum 
level of noise mitigation. 


Eight homes in Cohasset will be noise impacted: 


-89 Ripley Road, 17A Spring Street, and 24 Beechwood Street will 
have moderate impact and sound insulation of the buildings or other 
mitigation will be provided. 


-347 North Main Street and 8 James Lane will have low impact and 
sound insulation of the buildings or other mitigation will be provided. 


-93 Ripley Road, 22 Spring Street, and 189 South Main Street will 
have marginal impact for which no mitigation is appropriate. 


-At three residences, 93 Ripley Road, 22 Spring Street, and 24 Beech- 
wood Street, the MBTA has elected to provide sound insulation miti- 
gation for | additional decibel of impact to conform mitigation levels 
at these locations with those published in earlier versions of the Noise 
Analysis Support Document. 


There would be no change in noise impacts between the two Rocky 
Lane Options. 


Specific noise mitigation in Scituate 


Two residential properties in Scituate, 776 Country Way and 137 
Hollett Street will be noise impacted at the severe level which entitles 
these properties to the maximum level of noise mitigation. 


One multi-family apartment complex at Wheeler Park will have mod- 

erate noise impact. Because there are a number of apartments affected 
(26), this property qualifies for a noise wall along the property bound- 

ary with the railroad right-of-way. 


Fifty-three residences in Scituate will be noise impacted: 
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-24-26 Wade Street, 7, 21, 25, and 28 Gridley Bryant Road, 35 Village 
Lane, 18 Chet Way, 138 Hollett Street, 80 Captain Pierce Road, 183, 
170, 144, 138, 132, 126, and 122 Lawson Road, 38, 28, 22, and 2 Old 
Colony Way, and 26 Thomas Avenue will have moderate impact and 
sound insulation of the buildings or other mitigation will be provided. 


-52 H.T.Bailey Road, 762-766 Country Way, 11 Wade Street, 9, 13, 
and 17 Gridley Bryant Road, 138A Hollett Street, 27 Pleasant Street, 
75 Dreamwold Road, 171 Lawson Road, 56, 50, 44, 32, 18, 16, 10, 
and 6 Old Colony Way, 36 Thomas Avenue, 54, 50, 44, 40, 32, and 
28 Kane Drive, 46 Station Street, and 214R Stockbridge Road will 
have low impact and sound insulation of the buildings or other mitiga- 
tion will be provided. 


-32 Village Lane, 139 Hollett Street, 118 Lawson Road, and 242 
Stockbridge Road will have marginal impact for which no mitigation 
iS appropriate. 


-At two residences, 10 Old Colony Way and 214R Stockbridge Road, 
the MBTA has elected to provide sound insulation mitigation for | ad- 
ditional decibel of impact to conform mitigation levels at these loca- 
tions with those published in earlier versions of the Noise Analysis 
Support Document. 


e At the Greenbush Layover facility, noise impacts from the layover fa- 
cility and mitigation vary depending on the location of the layover fa- 
cility. 


-Option A (“south of Driftway’’): One property, 32R New Driftway, 
will be will be noise impacted at the severe level which entitles this 
property to the maximum level of noise mitigation. 


-Option C (“north of Driftway’’): Eleven properties on Ford Place and 
MacDonald Terrace would be noise impacted at various levels. The 
number and severity of the noise impacts in this area justify a noise 
wall along the railroad property line between these homes and the lo- 
comotive layover location in the facility. 


8. Vibration Impacts 


Vibration impacts were projected for commuter rail operations based on 
measurements of actual operating MBTA commuter trains on the Middlebor- 
ough/Lakeville and Kingston/Plymouth commuter rail lines which are similar 
to the proposed Greenbush Line. The projected vibration levels along each 
portion of the Greenbush line also reflect projected train speed and the 
ground-borne vibration propagation characteristics of the rock and soil in dif- 
ferent areas of the corridor. Conservative assumptions were made about 
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transmission of vibration impacts to buildings (that is, these assumptions 
would tend to include borderline properties in the impact category rather than 
exclude them). 


The impact criteria for vibration impacts are based upon the level of vibra- 
tion which may cause annoyance to people living in nearby houses, based 
upon research into human perception of vibration impacts. This level is 
far below the vibration levels which might cause cracking of plaster or 
other damage to buildings, and within the levels of vibration which occur 
on a daily basis in most homes (for example, by shutting doors firmly or 
running up stairs). To further characterize the degree of impact, this Sec- 
tion 61 categorizes vibration impact above the FTA impact level as “mar- 
ginal” (O decibels of impact), “low” (1 or 2 decibels of impact), ““moder- 
ate’ (3 to 5 decibels), “high” (6 to 14 decibels), or “potentially damaging” 
(15 decibels or more). 


The MBTA has also adopted the FTA Guidance Manual for Transit Noise and 
Vibration Impact Assessment for vibration assessment on the Greenbush Line. 
The FTA vibration criteria recognizes different levels of impact depending on 
the sensitivity of the land use to vibration. On the Greenbush Line, the im- 
pacted receivers fall in to category 2 (residential) for which the vibration im- 
pact threshold (based Gee maximum vibration level during a single train 
pass-by) is 80 decibels™ 


Certain measures have been built into the project to avoid or minimize vibra- 
tion impacts, including: 


e Use of continuously-welded rail and modern track fastening systems to 
minimize vibrations caused by wheels impacting rail joints. 


e All sub-ballast (gravel base) and ballast (the crushed rock under the 
tracks) will be replaced, with the depth of new material established by 
MBTA standards to reduce transmission of vibration from the tracks to 
the ground. 


e Railroad bridges are being reconstructed as ballasted deck bridges to 
reduce vibration. 


e Where possible railroad turnouts are located at least 100 feet away 
from homes and other sensitive buildings. The passage of train wheels 
over the gap in standard turnout frogs results in higher vibration levels 
that standard track. Where a turnout frog must be located less than 100 
feet from a residence, the turnout will be equipped with moveable 


38 Vibration and noise levels are both measured in decibels, but on different scales. The val- 
ues are not comparable. 


VITT-5S2 CHAPTER VIII —PROPOSED SECTION 61 FINDING 


MBTA GREENBUSH LINE CORRIDOR FEIR 


point or spring frogs to eliminate this gap and avoid the vibration im- 
pact. 


e At the Hingham Square Underpass, vibrations are dampened by a 
combination of vibration attenuating tie plates (fasteners that hold the 
rails in place on the floor of the Underpass) and the thick concrete base 
slab under the track. 


e Where vibration mitigation is justified, ballast mats (rubber mats 
placed under the ballast under the track to dampen vibrations) will be 
provided. Ballast mats are provided in locations where the cost of the 
necessary ballast mat per a of vibration reduction per dwelling is 
less than or equal to $11,666°~ This value is based on the cost per 
decibel of mitigating a 3 decibel impact at one single family house. 
Locations that do not meet this cost effectiveness criteria have mar- 
ginal impact or are located in areas where the ballast mats do not work 
well due to the type of soil. Ballast mats can provide up to 5 decibels 
of vibration reduction depending on soil type. They are not signifi- 
cantly effective at mitigating vibration impacts in sandy soils. 


e MBTA will maintaining the track and trains adequately to minimize 
vibration generated by the trains. 


Itis MBTA policy to allocate up to 2 percent of the project budget for noise 
and vibration mitigation. The level of mitigation described below is consistent 
with this policy. 


The vibration impacts and mitigation are summarized in tables by Town at the 
end of this document. 


Specific vibration mitigation in Braintree 


e Railroad turnouts in the Vine Street, Middle Street, Commercial Street, 
and Front Street areas of Braintree will be equipped with moveable 
point or spring frogs to avoid the vibration impacts that would be 
caused if standard frogs were used. 


e One building, 365 Commercial Street, will have potentially damaging 
vibration impact. Ballast mats could reduce vibration levels to a high 
impact level, but the effectiveness of this mitigation will be suse a4 
the need to stop the ballast mat short of the adjacent grade crossing 


* This cost effectiveness criteria is waived where the impacted building is National Register 
listed or eligible or where the building is a contributing element to a National Register listed 
or eligible Historic District. 

* Ballast mats are not placed under grade crossings or railroad turnouts for maintenance rea- 
sons. 
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e Three residences will have high vibration impact: 


- Ballast mats will be installed under both trackstl at 382-384 Com- 
mercial Street which will reduce the impact to a moderate level. 


- Ballast mats will be installed under both tracks at 90 Front Steet 
which will reduce the impact to a low level. 


- Ballast mats will be installed under both tracks at 168 Allen Street 
which will reduce the impact to a moderate level. 


e Six residences will have a moderate vibration impact: 


- 49-51 Monatiquot Village and 287 Commercial Street are multi- 
family apartment buildings. Ballast mats will be installed under both 
tracks in these areas which will mitigate the impacts. 


60 Front Street: ballast mat will be installed under both tracks which 
will reduce the impact to a low level 


- 6 Myrtle Street: ballast mat will be installed under both tracks which 
could mitigate the impact, but the effectiveness of this mitigation will 
be limited by the need to stop the ballast mat short of the adjacent 
turnout. The turnout will however be equipped with a moveable point 
frog. 


- 18 Quincy Avenue: ballast mat will be installed which could reduce 
the impact to a low level, but the effectiveness of this mitigation will 
be limited by the need to stop the ballast mat short of the adjacent 
grade crossing. 


e Four residences will have a low vibration impact: 


- 64 and 76-78 Front Street and 6 Bowditch Road: ballast mat will be 
installed under both tracks which will mitigate the impact. 


- 15 Thompson Road: ballast mat will be installed in this area which 
will mitigate the impact. 


e Six residences will be impacted at a marginal level: 


*! Since vibration impact is dependent on train speed, ballast mats are placed under main 
tracks but not passing sidings that are used relatively infrequently and at lower speed than the 
main track. The two tracks in East Braintree are expected to be used as directional main 
tracks. 
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- 22 Myrtle Street, 47-49 Middle Street, and 50, 70-72, 92, and 126- 
128 Front Street: ballast mat will be installed in these areas to mitigate 
greater impacts at adjacent properties which will also mitigate these 
impacts. 


e Under Weymouth Landing Option B (viaduct), vibration impacts at 
residences in the Landing area would be reanalyzed and mitigation ad- 
justed accordingly. Changes in vibration levels are expected to be the 
same or slightly less under this option. 


Specific vibration mitigation in Weymouth 


e The railroad turnout frog at the western end of the Wey- 
mouth/Hingham passing siding will be located at least 100 feet away 
from 1719 Commercial Street, or a moveable point turnout will be 
provided, to avoid noise impact from the passage of the train wheels 
over the gap in the turnout frog. 


e No buildings will be subject to vibration levels high enough to cause 
damage. 


e Five residences will have high vibration levels: 


- 73 Idelwell Street: ballast mat will be installed which will reduce the 
impact to a low level. 


- 26 Blossom Lane and 9R Wharf Street: ballast mat will be installed 
which will reduce the impact to a moderate level. 


- 555 East Street: ballast mat will be installed which could reduce the 
impact to a moderate level, but the effectiveness of this mitigation will 
be limited by the need to stop the ballast mat short of the adjacent 


grade crossing. 


- 1676 Commercial Street: ballast mat will be installed which will re- 
duce the impact but not below the high level. 


e Six residences will have vibration impact at the moderate level: 


- 217 Commercial Street, 15 Regina Road, and 541 East Street: ballast 
mat will be installed which will mitigate the impact. 


- 278 Commercial Street and 80 Manazella Street: ballast mat will be 
installed which will reduce the impact to a marginal level. 


- 199 East Street: mitigation is not cost effective at this location and 
will not be provided. 
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e Three residences will have vibration impact at a low level: 


- 18 Ledgehill Road, 72 Idlewell Street, and 555 North Street: ballast 
mat will be installed which will mitigate the impact. 


e Ten residences will have vibration impact at a marginal level: 


- 29 Church Park, a multi-family apartment building: ballast mat will 
be installed which will mitigate the impact. 


-161 and 284 Commercial Street, 29 Blossom Lane, 65 Fourth Ave- 
nue, 70 Narragansett Avenue, 23 Rose Street, and 9 Wharf Street: bal- 
last mat will be installed in these areas to mitigate greater impacts at 
adjacent properties which will also mitigate these impacts. 


- 95 and 171 East Street: mitigation is not cost effective at these loca- 
tions and will not be provided. 


e Under Weymouth Landing Option B (viaduct), vibration impacts at 
residences in the Landing area would be reanalyzed and mitigation ad- 
justed accordingly. Changes in vibration levels are expected to be the 
same or slightly less under this option. 


Specific vibration mitigation in Hingham“ 
e At the Hingham Square Underpass, vibrations are dampened by a 
combination of vibration attenuating tie plates (fasteners that hold the 


rails in place on the floor of the Underpass) and the thick concrete base 
slab under the track. 


e No buildings would be subject to vibration levels high enough to cause 
damage. 


e Twenty-one residences will have high vibration levels: 


- 3 Fisher Road: ballast mat will be installed which will reduce the 
impact to a low level. 


- 10 Fort Hill Street: ballast mat will be installed which will reduce 
the impact to a moderate level. 


- 57 Kilby Street: ballast mat will be installed which will reduce the 
impact but not below the high level. 


© Vibration impacts in Hingham have been analyzed considering the Hingham Square Un- 
derpass in accordance with Hingham MOU, Section 3.c. 
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- 267, 221-225, 207, 199, 191-193, 185-189, and 149 South Street, 
270, 256, 250-254, and 248 North Street, 6, 14, and 16 Eldridge Court, 
11 and 12 Green Street-Court, and 404 East Street: ballast mat will be 
installed (due to the historic nature of these properties) which, due to 
soil conditions, will reduce vibration levels only slightly and impact 
will remain at a high level. 


- 88 North Street 1s adjacent to the open cut (“boat’’) section on the 
east approach to the Hingham Square Underpass. The base slab sup- 
porting the track will rest directly on bedrock which transmits vibra- 
tion well and offsets the vibration dampening characteristics of the vi- 
bration attenuating tie plates and thick base slab. 


e Thirteen residences will have vibration impact at the moderate level: 


-146 Fort Hill Street: ballast mat will be installed (due to the historic 
nature of these properties) which, due to soil conditions, will reduce 
vibration levels only slightly and impact will remain at a moderate 
level. 


- 8 Hull Street: ballast mat will be installed which could mitigate the 
impact, but the effectiveness of this mitigation will be limited by the 
need to stop the ballast mat short of the adjacent grade crossing. 


-186 Fort Hill Street: ballast mat will be installed which will mitigate 
the impact. 


-280 and 336-338 East Street: ballast mat will be installed which will 
reduce the impact to a marginal level. 


- 201-205 and 211 South Street, 246 North Street, 9 Green Street- 
Court, 9 Eldridge Court, and 390 East Street: ballast mat will be in- 
stalled in these areas to mitigate greater impacts at adjacent properties, 
however, due to soil conditions, this mitigation will reduce vibration 
levels only slightly and impact will remain at a moderate level. 


- 5 and 30 C.J.Cushing Highway: mitigation is not cost effective (due 
to soil conditions) at these locations and will not be provided. 


e Seven residences will have vibration impact at a low level: 


- 132R, 6A, and 6 Fort Hill Street, 227-229 South Street, 9 Green 
Street: ballast mat will be installed in these areas to mitigate greater 
impacts at adjacent properties, however, due to soil conditions, this 
mitigation will reduce vibration levels only slightly and impact will 
remain at a low level. 
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- 328 East Street: ballast mat will be installed which could mitigate 
the impact, but the effectiveness of this mitigation will be limited by 
the need to stop the ballast mat short of the adjacent grade crossing. 


- 429 East Street: mitigation is not cost effective at this location and 
will not be provided. 


Seven residences will have vibration impact at a marginal level: 


- | Station Street, a multi-family apartment building, 1s adjacent to the 
open cut (“boat”) section on the east approach to the Hingham Square 
Underpass. The base slab supporting the track will rest directly on 
bedrock which transmits vibration well and offsets the vibration 
dampening characteristics of the vibration attenuating tie plates and 
thick base slab. 


- 5 Fisher Road: ballast mat will be installed in these areas which will 
mitigate the impact. 

- 164 Fort Hill Street: ballast mat will be installed in these areas due 
to the historic nature of these properties, however, due to soil condi- 
tions, this mitigation will reduce vibration levels only slightly and im- 
pact will remain at a marginal level. 


- 11 Green Street and 18 Eldridge Court: ballast mat will be installed 
in these areas to mitigate greater impacts at adjacent properties, how- 
ever, due to soil conditions, this mitigation will reduce vibration levels 
only slightly and impact will remain at a marginal level. 


- 168 Fort Hill Street, 429 East Street, and 35 Eldridge Court: mitiga- 
tion 1s not cost effective at these locations and will not be provided. 


-At one residence, 18 New Bridge Street, the MBTA has elected to 
provide ballast mat mitigation where no impact exists to conform miti- 
gation locations with those published in earlier versions of the Noise 
Analysis Support Document. 


Specific vibration mitigation in Cohasset 


No buildings would be subject to vibration levels high enough to cause 
damage. 


Two residences will have high vibration levels: 

- 347 North Main Street: ballast mat will be installed which could re- 
duce the impact to a moderate level. Under Rocky Lane Option A, 
however, the effectiveness of this mat will be reduced by the need to 


stop the ballast mat short of the adjacent grade crossing. 
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- 323 North Main Street: ballast mat will be installed which could re- 
duce the impact but not below a high level. Under Rocky Lane Option 
A (grade crossing), however, the effectiveness of this mat will be re- 
duced by the need to stop the ballast mat short of the adjacent grade 
crossing, a restriction that would be not present under Rocky Lane Op- 
tion B (grade separation). 


e One residence will have vibration impact at the moderate level: 
- 351 North Main Street: ballast mat will be installed which will re- 
duce the impact however, due to soil conditions, this mitigation will 
reduce vibration levels only slightly and impact will remain at a mod- 


erate level. 


e Six residences will have vibration impact at a low level: 


- 413, 373, and 349 North Main Street and 17A and 79 Spring Street: 
ballast mat will be installed which will mitigate the impact. 


- 89 Ripley Road: ballast mat will be installed which will reduce the 
impact to a marginal level. 


e Two residences will have vibration impact at a marginal level: 


- 8 James Lane and 44 Lantern Lane: ballast mat will be installed 
which will mitigate the impact. 


Specific vibration mitigation in Scituate 


e No buildings would be subject to vibration levels high enough to cause 
damage. 


e No residences will have high vibration levels. 

e Two residences will have vibration impact at the moderate level: 
-776 Country Way: ballast mat will be installed which will reduce the 
impact however, due to soil conditions, this mitigation will reduce vi- 


bration levels only slightly and impact will remain at a moderate level. 


- 137 Hollett Street: mitigation is not cost effective at this location and 
will not be provided. 


e One residence will have vibration impact at a low level: 
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- 138 Lawson Road: mitigation is not cost effective at this location and 
will not be provided. 


e Three residences will have vibration impact at a marginal level: 


- Wheeler Park, a multi-family apartment building (26 units): ballast 
mat will be installed which will mitigate the impact. 


- 25 Gridley Bryant Road and 144 Lawson Road: mitigation is not cost 
effective at these locations and will not be provided. 


e Under Greenbush Terminal Option C (“north of Driftway’’) only, 
moveable point or spring frog turnouts would be used to avoid the vi- 
bration impacts that would be caused if standard frogs were used near 
residences in the Union Street area. 214R Stockbridge Road would 
experience vibration levels at the marginal level under this option, but 
mitigation would not cost effective at this location and would not be 
provided 


9. Waterways 


Although there are numerous waterways in the activity areas of the Greenbush 
Line, impacts are very limited because existing rights-of-way have been used 
to as great an extent as possible. The existing alignment of the Greenbush 
Line crosses several streams, brooks and rivers by way of existing bridges and 
culverts. Rehabilitation and modification of many of these structures will be 
necessary for restored commuter rail operation. Generally, rehabilitation will 
consist of cleaning, repair, or replacement of culverts and modification or re- 
placement of existing bridge abutments and wingwalls, and replacement of 
existing bridge superstructures. Scour protection, consisting of gabion mat- 
tresses or similar waterway bottom reinforcement will be installed in the river 
bottom at most bridges. These repairs and modifications will not cause per- 
manent impacts to adjacent waterways. 


Many drainage structures along the right-of-way have deteriorated due to lack 
of maintenance. Subsequently, in some areas, drainage from runoff and flow 
of natural streams has been displaced onto the right-of-way. These cases shall 
be considered individually to determine wetland status and appropriate mitiga- 
tion as part of the design process. 


Massachusetts General Laws Chapter 91 regulates activities, such as construc- 
tion, dredging and filling in tidelands and tidal rivers and streams. Bridge re- 
construction over tidal streams would require review under Chapter 91 by the 
Department of Environmental Protection as well as review by the local con- 
servation commissions. The MBTA has agreed to hire an Independent Ob- 
server to monitor all work done in environmentally sensitive locations along 
the entire right-of-way. 
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The project will be designed to avoid waterways impacts. Specific mitigating 
items included in the project are: 


e Abutments and wingwalls of bridges over waterways will be repaired 
or rebuilt in the same location, or in a manner which does not result in 
further restriction on water flow. The base of abutments and wing- 
walls will be protected by natural material (e.g. stone) to prevent scour 
of abutments or supporting soils. 


e Construction near waterways will use silt barriers to minimize silting 
of the waterways from disturbed soils. Disturbed slopes will be stabi- 
lized to prevent future erosion. 


e Bridge superstructures will be replaced in a manner which does not 
permanently restrict small boats using the waterways (the waterways 
crossed by the Greenbush Line are not navigable by larger boats or 
ships) but which maintain current access. 


Measures mitigating the impacts of construction will be incorporated into the 
construction documents. The measures will minimize both construction and 
permanent impacts. All construction activities on land will require hay bale 
siltation barriers positioned above the waterway to prevent erosion and other 
materials from entering the waterway and both temporary and permanent sta- 
bilization of exposed or disturbed soils. 


Specific waterways mitigation in Braintree 


e There are three crossings of the Monatiquot River in East Braintree. 
The crossing closest to Mill Lane will be reconstructed with new 
abutments spaced farther apart to reduce impacts on the floodplain and 
remove the flow restriction and scour caused by the existing east 
abutment. With the measures described above, there will be no new 
impacts to this waterway. 


e Under Weymouth Landing Option A (at-grade), the culvert that con- 
tains the Smelt Brook, at the Weymouth-Braintree border, will be ex- 
tended northward to provide for the relocation of Commercial Street. 
The MBTA will work with the local conservation commissions and 
other parties to develop a design for this culvert which will create no 
additional impacts to the Smelt Brook. 


e Under Weymouth Landing Option B (viaduct), a new bridge will be 
constructed to carry the railroad over the Smelt Brook. The MBTA 
will remove the existing culverts and restore the open channel across 
the railroad in order to “daylight” the Brook. 
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With the corridor-wide mitigation described above, no other water- 
ways impacts are projected. 


Specific waterways mitigation in Weymouth 


Under Weymouth Landing Option A (at-grade), the culvert that con- 
tains the Smelt Brook, at the Weymouth-Braintree border, will be ex- 
tended northward to provide for the relocation of Commercial Street. 
The MBTA will work with the local conservation commissions and 
other parties to develop a design for this culvert which will create no 
additional impacts to the Smelt Brook. 


Under Weymouth Landing Option B (viaduct), a new bridge will be 
constructed to carry the railroad over the Smelt Brook. The MBTA 
will remove the existing culverts and restore the open channel across 
the railroad in order to “daylight” the Brook. 


Waterways in Weymouth potentially affected by the Greenbush Line 
construction include the Fore River, the Cranberry Pond Outlet, the 
Mill Cove Inlet, the Back River Inlet, Herring Brook, and the Wey- 
mouth Back River. Railroad construction will be designed to avoid 
any permanent impacts to these waterways therefore no further mitiga- 
tion is required. 


With the corridor-wide mitigation described above, no other water- 
ways impacts are projected. 


Specific waterways mitigation in Hingham 


Waterways in Hingham potentially affected by the Greenbush Line 
construction include the Weir River and the Town Brook. Railroad 
construction will be designed to avoid any permanent impacts to the 
Weir River or downstream ponds. The Town Brook will be recon- 
structed from the South Shore Country Club to the tide gate at Station 
Street. The Town Brook is now in culvert for most of this distance, 
and the reconfiguration of upstream ponding volume will reduce 
flooding impacts, while reconstruction of the culvert will preserve the 
brook’s ability to serve as a herring spawning run. The culverts will 
be relocated horizontally to make room for the railroad and the 
Hingham Square Underpass. 


The Fresh River Culvert west of Fort Hill Street and French Road will 
be replaced with a structure that is reasonably equivalent hydraulically. 
In so doing, the MBTA will consider the concerns of the Back River 
Commission regarding the adequacy of the existing culvert. 


ai Hingham MOU, Exhibit 1, Wetlands Mitigation Item 5. 
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e With the corridor-wide mitigation described above, no other water- 
ways impacts are projected. 


Specific waterways mitigation in Cohasset 


e The right-of-way crosses the James Brook, a James Brook tributary, 
and a tributary to the Gulf in Cohasset. Each of these waterways is 
routed through a culvert under the right-of-way, and these culverts will 
be cleaned and repaired. These culverts may be replaced with larger 
capacity pipes to comply with the Town's Flood Control Project. 
Greenbush Line work will be coordinated with this separate project. 


e With the corridor-wide mitigation described above, no other water- 
ways impacts are projected. 


e There are no difference in impacts to waterways under the two Rocky 
Lane options. 


Specific waterways mitigation in Scituate 


e The railroad right-of-way crosses the Bound Brook in North Scituate. 
The bridge abutments, which are still in place (the superstructure has 
been removed), may constrict the flow of the brook, contributing to 
upstream flooding. This bridge will be replaced by new concrete cul- 
verts and the downstream channel widened, to reduce or eliminate the 
“dam” effect (as determined through discussions with the Scituate 
Conservation Commission). Pedestrian crossings for access to the sta- 
tion will be accommodated on this new culvert in addition to the rail- 
road track. 


e With the corridor-wide mitigation described above, no other water- 
ways impacts are projected. 


e There are no difference in impacts to waterways under the two Green- 
bush Terminal options under consideration. 


10. Wetlands 


Wetlands are those areas occurring between upland and aquatic areas where 
water is the primary factor controlling the environment. There are a large va- 
riety of wetland types in the Greenbush corridor. These range from salt 
marshes to red maple swamps. Wetlands are protected under federal, state 
and local laws and regulations because they contribute to water supplies, at- 
tenuate pollution, prevent flooding and storm damage, and provide a habitat 
for fish, shellfish and wildlife. 
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Numerous wetlands are crossed by the existing right-of-way within the 
Greenbush Line corridor. Typically in wetland areas, the railroad right-of- 
way consists of a constricted embankment of granular material running 
through the natural wetlands areas. 


Wetland impacts occur in those limited areas where there are wetland re- 
sources within the right-of-way, areas where there 1s a crossing of a waterway 
and in station areas where expansion beyond the existing right-of-way is nec- 
essary. The re-introduction of commuter rail service causes minimal impacts 
to nearby wetland systems and their functional values. 


Areas of the Greenbush right-of-way have been in disuse for many years. As 
a result, trackside drainage systems have not been properly maintained and in 
many cases have completely deteriorated. In some cases, drainage ways have 
become blocked and runoff has rerouted onto the right-of-way. The Massa- 
chusetts Wetlands Protection Act defines these areas as wetlands. 


Rehabilitation of the Greenbush Line will involve rehabilitation of the drain- 
age structures in association with the right-of-way. Any wetlands loss due to 
this rehabilitation will be mitigated for by replication or restoration. 


Railroad maintenance activities, such as vegetation management and repair of 
drainage structures, will involve work within wetlands resources. Potential 
impacts to all wetlands and waterways in the vicinity of the Greenbush Line 
will be examined when reviewing project plans with the local conservation 
commissions in the context of the Notice of Intent filing pursuant to the Mas- 
sachusetts Wetlands Protection Act (M.G.L. Chapter 131, Section 40) and 
with the U.S. Army Corps of Engineers in accordance with the Section 404 of 
the US Clean Water Act. The MBTA has agreed to hire an Independent Ob- 
server to monitor all work done in environmentally sensitive locations along 
the entire right-of-way. 


General wetlands avoidance and mitigation efforts include: 


e To the maximum extent possible, the Greenbush project uses existing 
railroad right-of-way and previously-disturbed sites for stations. This 
minimizes the amount of additional fill in wetlands. 


e The alignment of tracks or location of other features within the right- 
of-way has been done in a manner to minimize requirements for new 
fill in wetlands. 


e The MBTA’s Vegetation Management Plan calls for no use of herbi- 
cides in or near wetlands, and, where possible, the amount of cutting 
for construction and visibility in wetlands will be reduced to protect 
wetland vegetation. 
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e Impacts to wetlands resulting from construction activities will be ad- 
dressed in the construction contract specifications for each site. Con- 
trol measures will include: daily stabilization of exposed soils, control 
of on-site pollutants, control of site access to ensure the protection of 
adjacent waterways and wetlands. 


e MBTA will mitigate project related drainage problems. Railroad 
drainage improvements will not create or worsen existing conditions, 
and may incidentally improve them in some instances. 


Where permanent wetlands impacts cannot be avoided, compensatory mitiga- 
tion in the form of wetlands restoration or replication will take place. These 
mitigation measures will be designed to replace the functions and values of 
the impacted resource. The MBTA will, at a minimum, provide a 1:1 func- 
tionally equivalent wetland replacement in the same watershed area as the 
wetland being replaced, with a target of up to a 2:1 replacement ratio. The 
additional replacement, beyond the 1:1 level, may be in nearby watershed ar- 
eas, in different wetland types, or may be replaced by other actions that en- 
hance the general wetlands or conservation environment. The US Army 
Corps of Engineers will be consulted in designing mitigating measures and the 
local conservation commissions will be informed through the Notice of Intent 
process and consulted in designing all mitigating measures in compliance with 
the Massachusetts Wetlands Protection Act. 


Specific wetland mitigation in Braintree 
e There are no wetlands impacts in Braintree (see Waterways, above). 
Specific wetlands mitigation in Weymouth 


e The right-of-way 1s adjacent to a number of potential federal wetland 
resources, and crosses several waterways. In some locations, lack of 
drainage has resulted in ponding on the track bed and encroachment of 
wetland vegetation on the right-of-way. These areas include: an area 
in Weymouth Landing in the rock cut east of Ledge Hill Road, an area 
of ponding on the tracks in the rock cut near the Idlewell Street bridge, 
and in the area between Green Street and Unicorn Avenue. Mitigation 
for any unavoidable impacts will be provided within the Town of 
Weymouth. 


e MBTA will review with the Conservation Commission all restoration 
activities within the 100 foot buffer zone and where the right-of-way is 
adjacent to salt marsh areas as part of the regular procedure of the Or- 
der of Conditions, and as a part of the wetlands permitting. 


CHAPTER VIII — PROPOSED SECTION 61 FINDING VITT-65 


MBTA GREENBUSH LINE CORRIDOR FEIR 


VITI-66 


Specific wetlands mitigation in Hingham 


A branch of the Fresh River runs through Bear Swamp bordering the 
right of way between the eastern crossing of Fort Hill Street and New 
Bridge. Replication for the lost wetland resource will be provided 
within the Town Brook watershed. 


At West Hingham station, a drainage ditch wetland will be adversely 
impacted. Replication for the lost state jurisdictional wetland resource 
will be provided within the Town Brook watershed. 


The Town Brook resource areas parallel the track through much of 
Hingham Square. The channel is culverted under the tracks several 
times and is in close proximity to the railbed near the South Shore 
Country Club. Mitigation for impacts to Town Brook will be coordi- 
nated with design efforts to reduce flooding in the watershed which 
will Se ai ae of wetlands in the Hingham Wye area east of 
West Street™. 


Roadway safety upgrades to eliminate the Eldridge Court grade cross- 
ing would require fill of tidal emergent wetlands at Home Meadows, 
plus temporary construction impacts to the same wetland. A vegetated 
reinforced slope is proposed as a minimization measure to reduce per- 
manent wetlands impacts from embankment reconstruction. Mitiga- 
tion for these impacts may include improvements to the culvert pipe 
connecting Home Meadows to Hingham Harbor to eliminate the tidal 
restriction that presently exists at this location to se possible 
without increasing flood levels in Home Meadows~- 


An area with ponding and wetland vegetation on the track bed east of 
the Route 3A bridge (due to failure of trackside drainage systems) will 
be impacted by the project. Drainage from Justice Cushing Highway 
(Route 3A) outlets onto the track bed from a corrugated metal pipe. 
Mitigation for the impacted functions of this resource will be provided 
within the Town of Hingham. 


Mitigation for impacts to a trackside wetland near Hull Street will be 
provided within the Town of Hingham. 


“ Subject to resolution of engineering design issues in consultation with the Town of 
Hingham’s engineers. Hingham MOU, Exhibit 1, Wetlands Mitigation Item 1. 

© Provided that this work is included in the wetlands mitigation program, and subject to reso- 
lution of engineering design issues in consultation with the Town of Hingham’s engineers. 
Hingham MOU, Exhibit 1, Wetlands Mitigation Item 2. 
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e MBTA will review with the Conservation Commission all restoration 
activities and replication efforts as part of the wetlands permitting pro- 
cess. 


e At Nantasket Junction station, a small red maple/willow wetland re- 
source west of Roc-Fal Road will be marginally impacted by the con- 
struction of the parking lot and access road to Kilby Street. Retaining 
walls or reinforced slopes will be built to minimize fill required in wet- 
lands resources. The MBTA will deed at no cost to the Town of 
Hingham Conservation Commission excess property, acquired as part 
of the Nantasket Junction (Hingham Lumber) site, and ote 
largely of this wetland area as mitigation for this impact. 


e In the event that the Nantasket Junction parking expansion along the 
west side of Kilby Street south of the railroad is constructed, the 
MBTA will, to the extent reasonably available, considering cost as 
well as feasibility of land acquisition, acquire and deed to the Town of 
Hingham Conservation Commission at no cost, land bounded by Kilby 
Street, Route 3A, existing ui =e land, and the railroad, except 
for the area to be used for parking™4 


Specific wetland mitigation in Cohasset 


e At Cohasset Station, a small amount of wetland fill (under 5,000 
square feet) is unavoidable. These wetlands, associated with the Great 
Swamp, will be replaced on site by excavating existing upland area. 


e Where the right-of-way borders wetland resources (Great Swamp, and 
King Street/Sanctuary Pond), retaining walls or reinforced slopes will 
be built to minimize fill required in wetlands. Mitigation for any un- 
avoidable impacts will be provided within the Town of Cohasset. 


e Sohier Street connects Route 3A with Cohasset Village. The west side 
of the Sohier Street grade crossing includes vegetated wetlands associ- 
ated with James Brook. Median barriers may be installed as a supple- 
mental safety measure to avoid train horn blowing at this crossing, ne- 
cessitating widening of the roadway into the adjacent wetlands. Miti- 
gation for these impacts will be provided within the Town of Cohasset. 


e James Brook borders the right of way through most of Cohasset Vil- 
lage as well as areas to the west of the village. Some impacts to juris- 


“© Provided that this action is counted for purposes of MBTA’s wetlands mitigation obliga- 
tions. Hingham MOU, Exhibit 1, Wetlands Mitigation Item 6. 

*’ Specifically the properties identified by the Hingham Assessor’s office on Map 52 as Lots 
1, 23, 24, 25, 67, and 68. Provided that this action is counted for purposes of MBTA’s wet- 
lands mitigation obligations. Hingham MOU, Exhibit 1, Wetlands Mitigation Item 4. 
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dictional wetlands are anticipated and mitigation for these impacts will 
be provided within the Town of Cohasset. 


e The western portion of Beechwood Street is associated with jurisdic- 
tional wetland areas and due to the proposed Beechwood Street widen- 
ing, some unavoidable wetland impacts would occur. Mitigation for 
these impacts will be provided within the Town of Cohasset. 


e In the area east of the Beechwood Street grade crossing to the Scituate 
town line along the right-of-way, poor maintenance of drainage ditches 
and culverts has resulted in ponded areas with hydrophytic vegetation. 
Mitigation for these impacts will be provided within the Town of 
Cohasset. 


e Mitigation for these impacts may be mitigated by restoration of filled 
wetlands on property that the MBTA may acquire east of the Cohasset 
Station site. 


Specific wetland mitigation in Scituate 


e Wetlands are present on each side of the track bed from the Cohasset 
town line (Lincoln Lane) to North Scituate. Wetland impacts due to 
the construction of the station platform at North Scituate Station on the 
west side of the right of way are unavoidable. Mitigation for these 1m- 
pacts will be provided within the Town of Scituate. 


e Hollett Street connects Gannett Road to Country Way. Wetlands as- 
sociated with Mushquashcut Brook are located on either side of the 
street north of the grade crossing. Median barriers may be installed as 
a supplemental safety measure to avoid train horn blowing at this 
crossing, necessitating widening of the roadway into the adjacent wet- 
lands. Mitigation for these impacts will be provided within the Town 
of Scituate. 


e Where the right-of-way borders wetland resources (a tributary to 
Mushquashcut Brook, Lawson Road wetland, Satuit Brook, and the 
red maple Swamp west of Stockbridge Road), retaining walls or rein- 
forced slopes will be built to minimize fill required in wetlands. Miti- 
gation for any unavoidable impacts will be provided within the Town 
of Scituate. 


e Beaver Dam Road wetlands were located further from the right-of-way 
while the railroad was active but since abandonment of the line, drain- 
age malfunctions have ensued resulting in wetland encroachment onto 
the former track bed. In addition to these impacts, roadway widening 
to accommodate a median barrier is proposed. Retaining walls or rein- 
forced slopes will be built to minimize fill required in wetlands. Miti- 
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gation for any unavoidable impacts will be provided within the Town 
of Scituate. 


e Rehabilitation of the right of way just south of the First Parish Road 
grade crossing would result in wetland impacts to jurisdictional areas 
on the trackbed. 


e Through agreements with the current owner, or by action after acquir- 
ing the property, the MBTA will ensure compliance with the existing 
enforcement order on the “Rousseau” property located along the rail- 
road south of New Driftway. This compliance will likely require re- 
placement of a salt marsh that was filled by the current or previous 
owner. 


11. Water Supply Resources 


Many of the communities within the Greenbush Line corridor rely on local 
groundwater and surface water resources for their public water supply. The 
principal water supply resources in the corridor are public water supply wells 
and surface reservoirs. For protection, wells are surrounded by a protective 
radius, Zone I, (generally a circle around the well 400 feet in radius), from 
which they are considered to draw water. A Zone II area (generally a circle 
one-half mile in radius) delineates the area from which they are considered to 
pump water under severe conditions. 


There are three important water quality issues that pertain Greenbush Line 
operation: |) runoff of pollutants from stations and parking lots, 2) railbed 
contaminants, and 3) use of herbicides along the right-of-way. 


Storm water runoff contamination from commuter rail stations and parking 
lots will be confined to the following sources: motor oils and lubricants, litter, 
sand, and de-icing salts. Best management practices including catch basins 
with hoods and deep sumps and vortex type sediment removal systems will be 
implemented at each site to minimize runoff of pollutants into wetlands, wa- 
terways, or well fields. Storm water pollution prevention plans will be incor- 
porated into the construction contract specifications for each site of major 
construction. Station site runoff will not impact ground- or surface- drinking- 
water supplies. 


Railbed pollutants include diesel fuel, lubrication oils, rust inhibitor, window 
washing fluid and particulates of carbon, metals, and brake linings. These 
pollutants will be deposited in low concentrations in the railbed, leaving non- 
volatile portions trapped in the railbed ballast. These trapped, low concentra- 
tions of railbed pollutants have not been found to migrate to nearby wetlands 
or waterways or into groundwater in significant quantities, in part because the 
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railbed drainage systems are designed to avoid subjecting the railbed to regu- 
lar heavy runoff or floodwater. 


Herbicide applications will be necessary along the Greenbush right-of-way as 
part of ordinary railroad maintenance operations. To protect water quality, the 
use of herbicides is regulated by the Massachusetts Rights-of-Way Manage- 
ment Regulations (333 CMR 11.00). Under these regulations, herbicide ap- 
plications are restricted from strictly defined “sensitive areas.” These regula- 
tion require the preparation of 1) an overall vegetative management plan, and 
2) a yearly operational plan for herbicide application, both of which have to be 
approved by the Massachusetts Department of Food and Agriculture. The 
MBTA will prepare these plans based on the plans for the existing commuter 
rail system and an up to date inventory of sensitive resource areas in the 
Greenbush corridor and in compliance with the regulations mentioned above. 


In Massachusetts, more than 1200 miles of railroad right of way are located 
within the water supply protection zone (II) of public water supplies. The pro- 
tections that are proposed for this project are similar to those used on other rail 
lines, and these have prevented or avoided any significant water quality im- 
pacts. 


Design features included in the Greenbush project to protect water supply re- 
sources include: 


e Strict adherence to state requirements for detention and treatment of 
stormwater runoff in the design of stations and layovers (where new 
impervious surfaces will be created). This may include items such as 
underground storm water detention systems, oil-water separators, and 
controlled groundwater recharge, as appropriate for the site. 


e Development of a vegetation management plan and yearly operating 
plan for the Greenbush Line which will provide for protection of water 
supplies and wetlands. Under these plans, herbicide applications are 
restricted to areas which are: outside of primary recharge areas for 
public drinking water supply wells; at least 400 feet from surface pub- 
lic water supply; at least 100 feet from marked private water supply 
wells, standing or flowing water, wetlands, agriculture or inhabited ar- 
eas. In protected, sensitive areas, vegetation will be manually con- 
trolled. 


e Locomotives and tracks will be maintained in good condition to mini- 
mize any risk of major fuel spills, derailments, or other incidents 
which may affect water supplies. 

Specific water quality mitigation in Braintree 


e There are no water supply resource impacts in Braintree. 
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Specific water quality mitigation in Weymouth 
e There are no impacts to water supply resources in Weymouth. 
Specific water quality mitigation in Hingham 
e There are no impacts to water supply resources in Hingham. 
Specific water quality mitigation in Cohasset 


e The right-of-way in Cohasset is within 400 feet of three back-up water 
supply wells, the closest of which (near Sohier Street) are within 50 to 
75 feet of the track. The section of the right-of-way within 400 feet of 
the wells will not have herbicide or other chemicals used. The state 
Department of Environmental Protection has informed the Town of 
Cohasset that the town would not be allowed to upgrade one of two 
Sohier Street wells because of the railroad right of way (the other So- 
hier Street well was eliminated because of proximity to a septic sys- 
tem, and the Ellms Meadow well was not affected by the ruling). Con- 
sequently, the MBTA will replace the well or compensate the town for 
the cost of replacing the well at an appropriate distance from the rail 
right of way. 


Specific water quality mitigation in Scituate 


e The right-of-way and stations are within the one-half mile Zone II dis- 
tance of several water supply sources in Scituate, but not within the 
400-foot Zone I distance. No significant impacts are projected, and no 
additional mitigation is required. 


12. Floodplains 


As part of the National Flood Insurance Program, flood prone lands have been 
defined as areas that would be inundated as a result of a 100 year storm. 
These occur mainly in the coastal areas or at major waterway crossings. The 
extent of these flood-prone areas serves as a definition of the floodplain. 
There are numerous locations where the Greenbush Line facilities are located 
in floodplain. 


The Greenbush Line right-of-way crosses on existing embankments through 
100-year floodplains throughout the study area. These embankments have 
been in place for over 100 years. There will be no further impacts of the 
right-of-way itself upon floodplains. Encroachment onto floodplains could 
occur in station areas where facilities must be built in areas beyond the exist- 
ing right-of-way. 

Project-wide design features designed to minimize or avoid downstream 
flooding impacts include: 


CHAPTER VIII — PROPOSED SECTION 61 FINDING VIII-71 


MBTA GREENBUSH LINE CORRIDOR FEIR 


VITI-72 


Strict adherence to state requirements for detention and treatment of 
stormwater runoff in the design of stations and layovers (where new 
impervious surfaces will be created). This may include items such as 
underground stormwater detention systems, and controlled groundwa- 
ter recharge, as appropriate for the site. 


Specific floodplain mitigation in Braintree 


Under Weymouth Landing Option A, the relocation of Commercial 
Street will comply with state regulations for control of runoff. 


Construction of stations and street improvements will follow state re- 
quirements for management of runoff. 


The right-of-way in Braintree is outside the floodplain, so no mitiga- 
tion is required. 


Specific floodplain mitigation in Weymouth 


The Weymouth Landing and East Weymouth stations will be con- 
structed on previously developed sites, and will therefore not increase 
the amount of impervious surface or have a net impact on flooding. 
Construction of stations and street improvements will follow state re- 
quirements for management of runoff. 


There will be no net fill or buildings within floodplains in Weymouth. 


Specific floodplain mitigation in Hingham 


The West Hingham and Nantasket Junction Stations will be con- 
structed on previously developed sites, and will therefore not increase 
the amount of impervious surface or have a net impact on flooding. 
Construction of stations and street improvements will follow state re- 
quirements for management of runoff. 


For encroachment into the 100-year floodplain of the Town Brook, 
compensatory flood storage area will be provided. 


The Town Brook culvert will be replaced in part between West Street 
and Hingham Square, and improved to alleviate right of way flooding 
from the Town Brook culvert when heavy rains coincide with high 
tides or storm surges. 


The Home Meadows culvert between Home Meadows and Hingham 
Harbor will be improved to eliminate the tidal restriction that presently 
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exists to the,extent possible without increasing flood levels in Home 


Meadows. 


e A new culvert will be installed under the railroad embankment adja- 
cent to the Weir River bridge to reduce the constriction on river flow 
caused by the railroad bridge during flood flow. The design of the 
culvert will be coordinated with the recently constructed improve- 
ments to the Foundry Pond Dam made by the Town of Hingha to en- 
sure that the increased flow can be accommodated by the dam™ 


Specific floodplain mitigation in Cohasset 


e The right of way is adjacent to flood plains in some parts of Cohasset. 
Any construction that may affect fill or structures in this area will be 
designed so that there is no net reduction in flood storage capacity. 
The MBTA will provide the town of Cohasset with final design plans 
and calculations that demonstrate the net flood storage capacity before 
commencing construction. 


e The Cohasset Station will be constructed on a previously developed 
site, and will therefore not increase the amount of impervious surface 
or have a net impact on flooding. Construction of stations and street 
improvements will follow state requirements for management of run- 
off. A runoff detention area will be included on site. 


e The MBTA will work with the town’s engineers to coordinate the de- 
sign of railroad culverts and drainage with the town’s James Brook 
flood control project. 


Specific floodplain mitigation in Scituate 


e The North Scituate Station will be partially within the 100-year flood- 
plain of Bound Brook. The Bound Brook railroad bridge and channel 
will be rebuilt to reduce flooding impacts. Any fill within the 100- 
year floodplain will be compensated for upstream from the station. 


e The construction of station parking on previously paved areas in North 
Scituate will result in minimal new flooding impacts. This construc- 
tion will comply with state regulations for control of runoff and flood- 
ing impacts. 


*S Hingham MOU, Exhibit 1, Wetlands Mitigation Item 2. 

” This work will only be done if the Town of Hingham’s engineers certify in writing to the 
MBTA that the resulting, additional flow can be contained by the Foundry Pond Dam, the 
MBTA concurs with this certification, and the work is counted towards the MBTA’s wetlands 
mitigation obligations. Hingham MOU, Exhibit 1, Wetlands Mitigation Item 3. 
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e Under Greenbush Terminal Option A (“south of the Driftway’’) only, 
part of the layover facility may be within the 100-year floodplain. The 
site will be filled to raise the track level above the 100-year flood 
level. This site is subject to tidal influences, so it is not necessary to 
prevent any decrease in flood storage. 


13. Wildlife and Vegetation 


The Greenbush Line corridor contains a full range of habitat types from up- 
land woodlands to coastal marshes. The range of vegetation and wildlife in 
the area corresponds to this wide range in habitat. In particular, federal and 
state regulations impose requirements on actions which may impact threat- 

ened and endangered species of plants and animals in their habitat. 


Impacts to wildlife and vegetation generally consist of removal of existing 
natural habitat. The areas to be cleared for construction and operation of the 
Greenbush line are, for the most part, current or former railroad rights of way, 
stations, or built-up commercial areas. Any wildlife or vegetation which may 
have returned to the railroad right-of-way or station sites represent the hardiest 
and most abundant of urban-adaptable species, and the railroad right-of-way 
does not represent a unique habitat for these species. 


The following features have been incorporated into the Greenbush project 
plans to avoid or mitigate potential wildlife and vegetation impacts: 


e The project uses the existing railroad right of way and stations are 
sited on previously developed land to minimize the removal of natural 
habitat. 

e Fencing will be installed only along portions of the track and stations 
where there are residences, schools, playgrounds, or other areas of 
human activity. As a result, wildlife will be able to cross the right-of- 
way in areas where it is bordered on both sides by natural areas. 

e Filling and cutting of vegetation in wetlands will be minimized, and 
conducted in accordance with plans reviewed with local conservation 
commissions and state and federal permitting authorities. 

Specific wildlife habitat and vegetation mitigation in Braintree 

e No significant impacts in Braintree. 


Specific wildlife habitat and vegetation mitigation in Weymouth 


e No significant impacts in Weymouth. 
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e The Hingham Wye area is a priority habitat area of the spotted turtle, a 
species of special concern in Massachusetts. The Hingham Conserva- 
tion Commission and the Massachusetts National Heritage and Endan- 
gered Species Program (MNHESP) will continue to be consulted con- 
cerning any mitigation measures to protect this habitat. 


e The Foundry Pond area 1s the priority habitat of the pied-billed greeb, 
an endangered species. The Hingham Conservation Commission and 
the Massachusetts National Heritage and Endangered Species Program 
(MNHESP) will continue to be consulted concerning any mitigation 
measures to protect this habitat. 


e The Turkey Hill Run area near the Cohasset town line is a priority 
habitat for the Mystic Valley amphipod, a state-listed species of spe- 
cial concern. The Hingham Conservation Commission and the Massa- 
chusetts National Heritage and Endangered Species Program 
(MNHESP) will continue to be consulted concerning any mitigation 
measures to protect this habitat. 


Specific wildlife habitat and vegetation mitigation in Cohasset 


e The Great Swamp area near the Hingham town line is a priority habitat 
for the Mystic Valley amphipod, a state-listed species of special con- 
cern. The Cohasset Conservation Commission and the Massachusetts 
National Heritage and Endangered Species Program (MNHESP) will 
continue to be consulted concerning any mitigation measures to pro- 
tect this habitat. 


e The James Brook area near Cohasset Village is a priority habitat area 
of the spotted turtle, a species of special concern in Massachusetts. 
The Cohasset Conservation Commission and the Massachusetts Na- 
tional Heritage and Endangered Species Program (MNHESP) will con- 
tinue to be consulted concerning any mitigation measures to protect 
this habitat. 


e A large area at the Cohasset/Scituate town line is habitat for two spe- 
cies of special concern, the spotted turtle and the Mystic Valley am- 
phipod. This area is also a priority habitat for the swamp dock, a state- 
listed threatened species. The Cohasset Conservation Commission and 
the Massachusetts National Heritage and Endangered Species Program 
(MNHESP) will continue to be consulted concerning any mitigation 
measures to protect this habitat. 


e Seven state certified vernal pools are located adjacent to or within the 
right of way in Cohasset. The Cohasset Conservation Commission 
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and the Massachusetts National Heritage and Endangered Species Pro- 
gram (MNHESP) will continue to be consulted concerning any mitiga- 
tion measures to protect these habitats. 


Specific wildlife habitat and vegetation mitigation in Scituate 


e A large area at the Cohasset/Scituate town line is habitat for two spe- 
cies of special concern, the spotted turtle and the Mystic Valley am- 
phipod. This area is also a priority habitat for the swamp dock, a state- 
listed threatened species. The Scituate Conservation Commission and 
the Massachusetts National Heritage and Endangered Species Program 
(MNHESP) will continue to be consulted concerning any mitigation 
measures to protect this habitat. 


14. Coastal Zone 


The Greenbush corridor includes several coastal communities. The Massa- 
chusetts Coastal Zone was defined in the Massachusetts Coastal Zone Man- 
agement Program of 1978. The purpose of the program is to improve the ad- 
ministration of activities in the Coastal Zone through the implementation of 
several broad policies which guide goals and priorities within the Coastal 
Zone. The Greenbush Line project is in conformance with the Massachusetts 
Coastal Zone Management policies, particularly those that relate to public 
transportation. The project 1s consistent with CZM Policy 21, as it would “1m- 
prove public access to coastal recreation facilities and alleviate auto traffic 
and parking problems through improvements in public transportation.” The 
project adheres to CZM Policy 22, since it will “ensure that state and federally 
funded transportation...projects primarily serve existing developed areas, as- 
signing highest priority to projects which meet the needs of urban and com- 
munity development centers.” A request for a Coastal Zone Federal Consis- 
tency Determination will be filed with the CZM office of the state Executive 
Office of Environmental Affairs as part of the project development process. 
Other than following this process, no mitigation is necessary. 


Specific Coastal Zone issues in Braintree 


e The area north of the railroad tracks and east of Quincy Avenue lies in 
the Coastal Zone; under Weymouth Landing Option A, this area would 
be impacted by the relocation of Commercial Street. The MBTA will 
follow the procedures required under the Coastal Zone federal consis- 
tency determination. 


Specific Coastal Zone issues in Weymouth 
e The Weymouth Landing station site and (under Weymouth Landing 
Option A, at-grade) relocated Commercial Street lie within the Coastal 


Zone. The railroad right-of-way forms the boundary of the Coastal 
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Zone through a significant portion (3 miles) of Weymouth Landing 
and East Weymouth. The MBTA will follow the procedures required 
under the Coastal Zone federal consistency determination. 


Specific Coastal Zone issues in Hingham 


A portion of the right-of-way (1.9 miles) in West Hingham forms the land- 
ward boundary of the Coastal Zone. The Coastal Zone boundary dips south- 
ward to include the Home Meadows area, then follows Kilby Street northward 
to Route 3A. On the east side of Hingham, 2.8 miles of the right-of-way lie 
within the Coastal Zone, as do the West Hingham and Nantasket Junction sta- 
tions. The MBTA will follow the procedures required under the Coastal Zone 
federal consistency determination. 


Specific Coastal Zone issues in Cohasset 


e The right-of-way and station in Cohasset are within the Coastal Zone. 
The MBTA will follow the procedures required under the Coastal 
Zone federal consistency determination. 


Specific Coastal Zone issues in Scituate 


e The railroad right-of-way forms the landward boundary of the Coastal 
Zone through Scituate. The MBTA will follow the procedures re- 
quired under the Coastal Zone federal consistency determination. 


15. Areas of Critical Environmental Concern 


The Areas of Critical Environmental Concern Program was established by the 
Commonwealth of Massachusetts in 1974. This program involves the desig- 
nation of environmental resource areas which are of important to all Massa- 
chusetts citizens. Areas are designated by the Massachusetts Secretary of En- 
vironmental Affairs in order to encourage their protection and preservation. 
The designation is intended to create greater public awareness and apprecia- 
tion of these resources. Existing environmental resource regulatory programs 
provide for higher performance standards for activities proposed in an Area of 
Critical Environmental Concern (ACEC). 


Specific Area of Critical Environmental Concern Issues in Braintree 
e No ACEC 1s affected in Braintree. 

Specific Area of Critical Environmental Concern Issues in Weymouth 
e The rail right-of-way is adjacent to the Weymouth Back River ACEC. 


The project has been developed in a manner to avoid potential impacts 
to the ACEC; specifically, East Weymouth station parking was located 
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on commercial property on Commercial Street, not adjacent to the 
marshes in the ACEC, and station platform location was selected to 
provide access to unobstructed views of the Back River marshes from 
the platform. 


Specific Area of Critical Environmental Concern Issues in Hingham 


e The Weir River ACEC is within the towns of Hingham and Hull. The 
right-of-way runs about 800 feet from the ACEC. Rigorous control of 
erosion and siltation will be done, a vegetative buffer maintained 
and/or planted. The Massachusetts Coastal Zone Management 
(MCZM) Office of the EOEA 1s the agency responsible for the over- 
sight within the designated coastal zone of Massachusetts. The design 
in this area will be reviewed by the MCZM as part of the normal pro- 
ject development process. 


e = 6The rail right-of-way is adjacent to the Weymouth Back River ACEC. 
The project has been developed in a manner to avoid potential impacts 
to the ACEC; specifically, the westerly Fort Hill Street grade crossing 
has been designed to avoid lengthening the existing culvert under 
French Road. 

Specific Area of Critical Environmental Concern Issues in Cohasset 

e There are no designated ACECs in Cohasset. 

Specific Area of Critical Environmental Concern Issues in Scituate 

e There are no designated ACECs near the right-of-way in Scituate. 

16. Scenic Rivers 

The Massachusetts Scenic Rivers Program is administered by the Department 
of Environmental Management. The goal of the program is to protect rivers 
possessing exceptional natural resources by state protective orders or man- 
agement plans. 

Specific Scenic River issues in Braintree 

e No scenic rivers affected in Braintree. 


Specific Scenic River issues in Weymouth 


e The Back River 1s a locally designated scenic river. Efforts have been 
made to develop the project in a way which does not significantly af- 
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fect the views from the river, and which provides public views of the 
river from the platform. See also the discussion under ACEC, above. 


Specific Scenic River issues in Hingham 


e = The railroad right-of-way passes near the locally designated Back 
River Scenic Area, but will not have any impacts within the Town of 
Hingham. 


Specific Scenic River issues in Cohasset 
e There are no designated scenic rivers in Cohasset. 
Specific Scenic River issues in Scituate 


e Under Greenbush Terminal Option A (“south of Driftway’’) only, the 
layover site south of the Driftway is located adjacent to the designated 
scenic and recreational river that includes the North River and its 
tributaries.“ The layover has been designed to prevent any runoff or 
hazardous materials impacts to the North River or its tributaries. The 
layover will be screened by an existing tree line, new planting, and by 
wooden fences or other appropriate screening to reduce visual impacts 
on users of the North River or its tributaries. 


17. Parklands and Conservation Areas 


Parklands and conservation areas can include land that is publicly owned or 
privately owned; land that is actively used by the public; land that is unused 
but protected; or privately-owned land that is managed under some type of 
conservation statute as a park or conservation area. 


In all instances, special care will be taken to avoid impacts to adjacent or 
nearby parkland, recreation land, or conservation land by coordinating plans 
and construction activities with the responsible local authorities to ensure that 
these resources and their uses will be protected. Protection of these areas 
might include fencing for safety and security between the right-of-way and the 
protected resource. 


Specific Parkland and Conservation Area issues in Braintree 
e No parkland or conservation area is directly used or impacted by the 


project. Parkland areas adjacent to the right of way will be fenced as 
appropriate. 


»° The layover facility is entirely outside of the boundary of the North River system, as estab- 
lished for the North and South River Commission. 
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Specific Parkland and Conservation Area issues in Weymouth 


No parkland or conservation area is directly used or impacted by the 
project. Parkland areas adjacent to the right of way will be fenced as 
appropriate. 


Informal pedestrian access will be available to the conservation land 
along the Herring Run adjacent to the East Weymouth station. Visi- 
tors will a aoe to park in the station lot on weekends and holidays at 
no charge~~ 


Wetland mitigation may include the acquisition by the MBTA of pri- 
vately owned commercial land that abuts conservation land in the 
Back River ACEC. The MBTA consult with the Weymouth conserva- 
tion commission regarding the use of upland areas on this property. 


Specific Parkland and Conservation Area issues in Hingham 


No parkland or conservation area is directly used or impacted by the 
project. Parkland areas adjacent to the right of way, including the 
Grossman Property Conservation Land and the South Shore Country 
Club will be fenced as appropriate. 


The MBTA will provide a 3-space parking area and 12 foot wide 
gravel walkway at Fort Hill and French Streets, in conjunction with the 
roadway modifications in this area, to ee 1 ie public access to 
the Grossman Property Conservation Land. S 


Specific Parkland and Conservation Area issues in Cohasset 


A 4.5 acre parcel of private conservation land owned by the Cohasset 
Conservation Trust abuts the north side of the railroad right of way be- 
tween North Main Street and King Street. The MBTA may acquire an 
easement across this land to provide maintenance vehicle access be- 
tween North Main Street and the signal equipment at the west end of 
the Cohasset passing siding. The MBTA will pay fair market value 
for this easement. 


There is currently informal access via the right-of-way to a conserva- 
tion area east of Sohier Street, south of the tracks. This conservation 
area includes a nature trail. This access will be preserved by placing 
the right-of-way fence 20 feet inside the property line, to allow an in- 


>! The MBTA does not currently charge for parking at commuter rail parking lots on week- 
ends or national holidays. 

Hingham MOU, Exhibit 1, Fencing Items 2, 3, and 4. 

>? Hingham MOU, Exhibit 1, Grade Crossings Item 8 and Fencing Item 1. 
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formal walking path (to be provided by others) within the right-of- 
way, separated from the track by the fence. 


e The spur track next to the Cohasset station site was acquired by the 
state from the U.S. Government along with other property which is 
now part of Wompatuck State Park, and is therefore technically park- 
land. The MBTA will include a walk/bike path along this spur to pro- 
vide improved access to the park via commuter rail, as mitigation for 
any loss of parkland. In addition, another unused railroad right of way 
will be transferred to the Massachusetts Department of Environmental 
Management (the state park agency) as mitigation for the transfer of 
the rail spur to the MBTA. 


e Other parkland areas adjacent to the right of way will be fenced as ap- 
propriate. 


Specific Parkland and Conservation Area issues in Scituate 


e The public tennis courts in North Scituate would be displaced by the 
parking for the North Scituate station. The MBTA will replace the 
tennis courts at a site to be determined by the town, or will provide an 
amount equivalent to the value of the courts and property in improve- 
ments to Bound Brook Park or other recreation facilities, at the discre- 
tion of the town. 


e The playground adjacent to the tennis courts in North Scituate will be 
preserved. Playground equipment may be moved to separate it from 
the parking lot, and fencing will be provided as appropriate. Access to 
the playground and the WPA building at this site is provided by walk- 
ways serving the North Scituate parking lot. Visitors will be able to 
park in the station lot on weekends and holidays at no charge. 


e Other parkland areas adjacent to the right of way will be fenced as ap- 
propriate. 


18. Historic Resources 


The Greenbush Line has a large number and a wide range of historic re- 
sources. Some of the resources date from New England colonial times and 
represent a variety of architectural styles. In many instances, these resources 
have been incorporated into designated historic areas. The Greenbush pro- 
ject’s environmental review has included consideration of these important re- 
sources. 


As part of the environmental review of the Greenbush project, the MBTA has 


complied with all applicable requirements for consideration of historic re- 
sources in project planning. This includes both state and federal requirements. 
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In particular, the MBTA participated in the Greenbush Section 106 review 
process, which involved the U.S. Army Corps of Engineers, the State Historic 
Preservation Officer (SHPO), the Advisory Council on Historic Preservation, 
the Greenbush communities and other interested parties. This process has 
culminated in the project’s Programmatic Agreement, which specifies meas- 
ures the MBTA will take to avoid, minimize and mitigate effects to significant 
resources. These measures are included in this Proposed Section 61 Finding. 


For the Greenbush project, twenty Section 106 consultation meetings were 
conducted in the Greenbush Section 106 review process. The project’s exten- 
sive cultural resources inventory, the project’s area of potential effect, project 
effects and proposed mitigation, (documented in town-by-town effects and 
mitigation reports,) were all discussed. Determinations on resource invento- 
ries were made by the Corps and SHPO and after detailed review of the ef- 
fects and mitigation, the Greenbush Programmatic Agreement PA was devel- 
oped. 


Measures to avoid or minimize impacts on historical resources on a project- 
wide basis include: 


e The existing railroad right-of-way has been utilized to the maximum 
extent possible. This minimizes the need for land acquisitions and re- 
location of residential and commercial historic properties. 


e Station locations were selected to avoid the need for land acquisitions 
and relocation of residential and commercial historic properties. 


e Grade crossing treatments have been designed, and will continue to be 
designed, in a manner that minimizes land acquisitions and relocations 
of residential and commercial historic properties. 


e At those at-grade crossings which are identified in the MBTA’s Pro- 
ject Plans (see Appendix D) and which in the absence of other meas- 
ures to resolve Adverse Effects would involve Adverse Effects on His- 
toric Properties, the MBTA shall consider using grade crossing treat- 
ments which include four quadrant gates, and shall determine whether 
to use such gate treatments in lieu of alternative, median-barrier treat- 
ments based on consideration of factors such as the degree of adverse 
impact on Historic Properties, the reliability of technology which may 
be applied in the operation of the crossing and which 1s then available 
in the marketplace, the compatibility of such technology with system- 
wide signal and communications technology applications then in use 
by MBTA, physical and operational constraints at the particular cross- 
ing, the history of accidents at the particular grade crossing and at 
crossings similarly situated in New England, legal and liability consid- 
erations, and with due regard for the safety of the public, including 
train passengers and personnel as well as those persons seeking to 
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cross the rail right of way. The MBTA’'s ultimate determination 
whether to include four quadrant gate treatment at any grade crossing 
in the Project's final design and engineering will be made as follows: 
first (1), the MBTA shall determine whether the safety and other con- 
siderations set forth at above, are satisfactorily resolved in the use of a 
particular treatment at each such crossing and second (2), if MBTA 
makes the first determination affirmatively, it shall determine whether 
the selected treatment is consistent with FRA and other regulations 
which are then current and applicable as of the date of construction of 
the Project (it being acknowledged that with respect to this require- 
ment, the MBTA shall seek a waiver of requirements of federal or 
state regulations if the first determination is made affirmatively and if 
a waiver would otherwise satisfy the requirements of then applicable 
FRA or other federal or state regulations applicable to such crossing). 
The MBTA shall notify the Corps of Engineers, the State Historic 
Preservation Officer, the Towns, and the Project Conservator regard- 
ing the determination it ultimately makes regarding these grade cross- 
ing treatments. 


e Extensive efforts have been made, and will continue to be made, to 
avoid damage to historic buildings and to minimize noise, vibration, 
and similar impacts to occupants of historic buildings. 


e ee a ee of trees and vegetation along the railroad 
right of way that would have an adverse visual impact on historic 
properties will be avoided and existing trees and vegetative screening 
will be retained to buffer visually historic properties from the rail line 
to the extent feasible and with due regard for public safety, operational 
requirements, cost, and maintenance considerations. 


e A review of current conditions and materials will be undertaken by 
MBTA in order to assure the use of compatible materials in the vicin- 
ity of Historic Properties. 


e The MBTA will include internal landscaped areas at station parking 
lots which are located within or which are visible from historic proper- 
ties. 


e To the extent feasible, grade crossing medians will be bounded with 
granite curb and include an optional planting area, similar to those al- 
ready present at many intersections in the project area. 


»* Operational requirements require that at minimum all vegetation be cleared within 15 feet 
each side of the centerline of any track. 
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Where existing grade crossings are closed, see pavement will be 
removed and appropriate landscaping provided. 


In and adjacent to historic districts or properties, equipment including 
traffic signals and controller cabinets, street lights, street furniture, and 
railroad signal equipment housings will be dark colored to reduce the 
visual impact of this equipment. Traffic signals and street lights will 
be ornamental type in aed 7 with the towns’ preferences to the 
extent reasonably possible.* 


In and adjacent to historic districts or properties, chain link fencing 
along the railroad property line will be colored black, instead of the 
standard silver color, to reduce the visual impact of the fence. 


At certain specific locations in commercial areas in and adjacent to 
historic districts or properties, chain link fencing along the railroad 
property line will be replaced with black steel picket fence to reduce 
the visual impact of the fence. 


At certain specific locations, landscape plantings or wood fencing are 
proposed along the railroad property line to form a visual screen be- 
tween the railroad and adjacent historic properties and to be compati- 
ble with the character of the area. Existing styles of fence (solid or 
chain link) will be taken into account and augmented, rather than re- 
placed to the extent feasible. Wood fencing is proposed at locations 
where screening of the right of way is called for and there is not suffi- 
cient room for screening with plantings, and at locations where the 
MBTA determines in its review with property owners where plantings 
are proposed that a wood fence would be preferable. Where site- 
specific treatments call for plantings, the MBTA will ensure that in- 
stallation is accompanied by contractual provisions warranting rein- 
stallation of defective plantings during the one year period following 
installation. 


The existing conditions of all historic properties adjacent to the rail- 
road right of way will be documented prior to the start of construction 
on the project. The documentation will be conducted to the standards 
of the Historic American Buildings Survey/ Historic American Engi- 
neering Record and the MHC and will include narrative description 
and photographs. Documentation will be conducted by a preservation 
professional meeting National Park Service Standards and will be 
completed and accepted by the MHC for disposition in state and local 
archives. 


" Hingham MOU, Exhibit 1, Grade Crossings Item 15. 
2 Hingham MOU, Exhibit 1, Certain Historic Mitigation Item 2. 
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e Interpretive plaques incorporating historical photographs and a brief 
narrative about the history of the area will be installed at each station 
and at other appropriate and accessible locations to provide informa- 
tion about the historical character of the area. Historical interpretation 
will be conducted by a preservation professional meeting National 
Park Service Standards and the plaques will be manufactured by a firm 
experienced in this type of work. The MBTA will solicit input from 
the towns regarding the content and siting of the plaques. 


e Construction staging and storage areas shall be located in protected ar- 
eas outside historic districts and properties wherever possible, and in 
as unobtrusive a location as possible within historic districts or proper- 
ties if alternative locations are infeasible. Where historic properties 
used as residences are within 50 feet of a staging area, a temporary 
solid wood fence, 6 feet high, will be used a visual screen between the 
residence(s) and the staging area. 


e All repair, rehabilitation, or modification of historic properties, includ- 
ing sound insulation treatments for mitigation of noise impacts, will be 
performed in accordance with the U.S. Secretary of the Interior’s 
“Standards for the Treatment of Historic Properties, including Guide- 
lines for Preserving, Rehabilitating, Restoring, and Reconstructing 
Historic Buildings”. 


e Historic Preservation Design Guidelines, established through the 106 
process will be used in the design of the project™ 


e A Project Conservator will be appointed and compensated by the 
MBTA at the start of final design to monitor compliance by the MBTA 
with the PA in accordance with procedures set forth in the PA. 


e Design reviews with the 106 parties and the Towns will occur during 
the development of the final design of the project at specified mile- 
stones in accordance with the PA. 


e Project changes and unanticipated discoveries or impacts will be re- 
viewed with the 106 parties in accordance with the PA. 


Mitigation that is not specifically related to impacts affecting the historic 
qualities of historic properties, such as noise and vibration, are discussed un- 
der those categories elsewhere in this Section 61 Finding. The specific miti- 
gation listed below is mitigation for visual and setting impacts identified 
through the Section 106 process and other impacts to historic properties not 
discussed elsewhere. 


°’ Section 106 Review, Comprehensive Effects and Mitigation Report, Appendix B. 
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Specific Historical impact mitigation in Braintree 


G.A.Bowditch House, 159 Allen Street and Hobart House, 181 Allen 
Street: 


- Wood fencing will be used along north side of the railroad. 
Cottage, 23 Elm Terrace: 


- Chain link fencing in the area of the Monatiquot River Bridge will be 
black. 


Sampson-Bowditch House, 18 Quincy Avenue: 
-Chain link fencing along the railroad in this area will be black. 


- Shrub planting along the north side of the walkway/emergency ac- 
cess. 


- Roadway improvements are designed to avoid any land taking. 


Under Weymouth Landing Option B (viaduct), new bridge abutments 
and retaining walls would have a stone facing; bridge superstructures, 
station platform railings, canopies, light poles, and other fixtures 
would be dark colored; bridge abutment on west side of Quincy Ave- 
nue will be set back from roadway to building line; and screen plant- 
ings will be provided in front of retaining wall next to this property. 
(This mitigation would be reviewed with the Section 106 parties and 
may be changed as a result of that review). 


Commercial Street Historic District: 
- Wood fencing along both sides of the railroad in Front Street area. 


- Infill planting on private property next to railroad property line at 382 
and 364 Commercial Street. 


- Land acquisition for roadway widening may be required at 385 
Commercial Street. MBTA will consider the use of alternative grade 
crossing designs (such as 4-quadrant gates) that may not require this 
taking. 


- Stone facing on new bridge abutments and walls and dark bridge su- 
perstructures in the Mill Lane area. 


- Mill Lane widening proposed on east side of street to avoid impacts 
to 20 Mill Lane. 
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e Myrtle and Spruce Streets Historic District: 


- Fence along south side of railroad located at top of existing retaining 
wall or slope and existing vegetation behind the fence retained. 


- Chain link fencing along the railroad in this area will be black. 
- Infill planting on railroad property behind fence. 
- Wood fence between railroad and 5 Vine Street. 
Specific Historical impact mitigation in Weymouth 
e Samuel French House, 1640 Commercial Street: 
- Chain link along south side of railroad will be black. 
- Screen planting on private property next to railroad property line. 
e J. Hayes House, 1720 Commercial Street: 
- Wood fence along north side of railroad opposite house. 
e Commercial Street Historic District: 
- Chain link fencing along the railroad in this area will be black. 


- Retain existing retaining wall and vegetation on slope on railroad 
property adjacent to 20 Eden Street and 484 Green Street. 


- Move fence line in away from property line and provide mixed 
screen planting adjacent to railroad fence on private and railroad prop- 
erty at | Unicorn Avenue. 


- Mixed screen planting on private property between existing plantings 
near railroad property line at 311 East Street (located to avoid interfer- 
ing with drainage easement). 


- Mixed screen planting on private property between existing vege- 
tated areas near railroad property line at 26 Unicorn Avenue (located 
to avoid interfering with power line easement). 


- Land acquisition for roadway widening may be required at 26 Uni- 


corn Avenue. MBTA will consider the use of alternative grade cross- 
ing designs (such as 4-quadrant gates) that may not require this taking. 
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Jackson Square Historic District: 


- Chain link fencing at the Station Street entrance to the East Wey- 
mouth station will be black. 


- Existing vegetation will be retained on the East Weymouth station 
site adjacent to 56 Station Street and infilled with new plantings as ap- 
propriate. 


- The traffic island at the Station Street entrance to the East Weymouth 
station will be planted with mixed vegetation plantings. 


Weymouth Heights Historic District: 


- Chain link fencing along both sides of the railroad in this area will be 
black. 


- Shrub screen planting along the railroad property line on private 
property at 555 North Street. 


- Shrub screen planting along the new railroad retaining wall on rail- 
road and private property at 537 North Street. 


- Mixed vegetation plantings on both railroad embankment slopes be- 
tween North and Green Streets. 


- Stone facing on new bridge abutments and walls and dark bridge su- 
perstructures at North and Green Streets. 


- Fence line moved in and existing vegetation retained adjacent to 476 
Green Street. 


Weymouth Landing Historic District: 


- Wood fence along the north side of the railroad behind 161 to 217 
Commercial Street, between the Weymouth Landing station parking 


lot and 161 Commercial Street, and along the south side of the railroad 
at 11 and 18 Ledge Hill Road. 


- Chain link security fence along south side of railroad at Webb park 
and fences on both sides of the railroad between Quincy Avenue and 
Commercial Street will be black. 


- Fences on both sides of railroad will be moved in to the top edges of 


the existing rock cut and existing vegetation behind the fences re- 
tained. 
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- Infill planting will be provided on railroad property behind fence at 
179 to 193 Commercial Street and at 217 Commercial Street. 


- Shrub screen planting along westerly side of Weymouth Landing sta- 
tion drop off on railroad property adjacent to 120 and 116 Commercial 
Street. 


- Fence line moved 30 feet away from property line at 161 Commer- 
cial Street. Mature trees and existing stone retaining walls behind 
fence retained. Shrub screen planting will be provided between fence 
and edge of Weymouth Landing station parking lot. 


- New fencing along Commercial Street adjacent to 246 Commercial 
Street will be black iron to match existing fence adjacent. 


- Existing vegetation north of railroad will be retained and infill plant- 
ing will be provided on railroad property north of track between 246 
Commercial Street and Regina Road bridge. 


- Under Weymouth Landing Option B (viaduct), new bridge abutments 
and retaining walls would have a stone facing; bridge superstructures, 
station platform railings, canopies, light poles, and other fixtures 
would be dark colored; bridge abutment on west side of Quincy Ave- 
nue will be set back from roadway to building line; and screen plant- 
ings will be provided in front of retaining wall next to this property. 
(This mitigation would be reviewed with the Section 106 parties and 
may be changed as a result of that review). 


Specific Historical impact mitigation in Hingham 
e Beal Historic District: 
- Chain link fencing will be black. 


- Fence line will be moved in close to the track adjacent to Glaston- 
bury Abbey. 


- Existing vegetation and retaining wall along north side of railroad at 
Glastonbury Abbey will be retained and infill planting added as appro- 


priate on railroad and private property. 


- Mixed vegetation screen planting along the south side of the railroad 
on private property at 328, 368, 374, 378, and 390 East Street. 


- Shrub screen planting along the south side of the railroad on private 
property at 336, 342, and 348 East Street. 
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- Wood fence along the south side of the railroad at 404 East Street. 


e Fort Hill Historic District: 
- Chain link fencing will be black. 


- Mixed vegetation infill planting as required on private property next 
to railroad property line at 242 Fort Hill Street, 38 tol6 Fresh River 
Avenue, 180 to 172 Fort Hill Street, 18 New Bridge Street, Fort Hill 
Cemetery, and 56 to 48 Fort Hill Street. 


- Fence line will be located at the top of the railroad embankment 
slope adjacent to 238 Fort Hill Street. 


- Wood fence at 186 Fort Hill Street. 
- Stone facing on new railroad retaining wall with shrub screen plant- 
ing on private property 164 to 146 Fort Hill Street. 


- Mixed vegetation on railroad property behind West Hingham station 
platform on railroad property 48 to 36 Fort Hill Street. 


- Wood fence between 36 Fort Hill Street and West Hingham station 
platform. 


- A vegetated buffer area will be provided between the West Hingham 
station parking lot and 36 Fort Hill Street. The edge a parking lot 
will be located approximately 50 feet from the house.5& 


- Land acquisition for roadway widening may be required at 238 Fort 
Hill Street. MBTA will consider the use of alternative grade crossing 
designs (such as 4-quadrant gates) that may not require this taking. 


e Hersey-Elm-Central Historic District: 


- The Hingham Square Underpass will mitigate visual and setting 1m- 
pacts on this district. 


e Lincoln Historic District: 
- The intersection and grade crossing at Fort Hill, South, and West 
Streets will be designed to minimize the amount of pavement and the 


number of traffic islands to the extent ey possible to reduce 
the impact on adjacent historic properties. 


* Hingham MOU, Exhibit 1, Stations Item 2. 
a Higham MOU, Exhibit 1, Grade Crossings Item 9. 
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-A vegetated buffer area will be provided between the West Hingham 
station parking lot and 10 Fort Hill Street. The edge of aa parking 
lot will be located approximately 50 feet from the house.* 


- The fence will be moved in away from the property line and mixed 
vegetation screen plantings will be provided behind the fence adjacent 
to the railroad on railroad and private property at 10 Fort Hill Street, 
191 to 185 South Street, and 272 to 246 North Street. 


- Wood fence will be provided at 10 Fort Hill Street, 6A to 6 Fort Hill 
Street, 3 West Street, 267 South Street, 227 to 185 South Street, and 
Water Street to Route 3A. Six-foot high noise walls in these areas will 
be faced to match the appearance of the wood fence. 


- Black steel picket fence will be used at the Fort Hill, South, and West 
Streets intersection, between the track and the pedestrian walkway 
from this intersection to the West Hingham station platform, at the 
Hersey Street grade crossing, and along both sides of the railroad be- 
tween Hersey Street and Water Street (except for covered portion of 
Hingham Square underpass). 


- The fence will be moved in away from the property line and mixed 
vegetation screen plantings will be provided on railroad property at 3 
West Street, 267 South Street, 247 to 199 South Street, and both sides 
of the railroad between Eldridge Court and 32 Eldridge Court. 


- The existing rows of mature evergreens along the track east of Her- 
sey Street will be retained as possible and pruned as necessary. 


- The fence will be moved in away from the property line and ever- 
green screen plantings will be provided on both sides of the railroad on 
railroad and private property between 149 South Street and Water 
Street (except for covered portion of Hingham Square underpass). 


- The Hingham Square Underpass avoids visual and setting impacts in 
the Hingham Square commercial area between the Central Street and 
South Street crossings. 


- The existing MBTA bus shelter on Station Street will be replaced 
with a new shelter of dark sepia 7 cela type mutually accept- 


able to the Town and the MBTA. 


- Land acquisition for roadway widening may be required at 1 Fort 
Hill Street and at the Hingham Cemetery on Water Street. MBTA will 


°° Hingham MOU, Exhibit 1, Stations Item 2. 
= Hingham MOU, Exhibit 1, Station Street Parking Lot Item 5. 
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consider the use of alternative grade crossing designs (such as 4- 
quadrant gates) that may not require these takings. 


- The former street right of way at Torrent Crossing will be discontin- 
ued and provided to the owner of 221-225 South Street at nominal cost 
by the Town for the purpose of facilitating the relocation of the house 
to a new foundation so as to provide greater distance between the 
home and the railroad The MBTA will fund the relocation of the 
house and driveway and will compensate the property owner for relo- 
cation costs~ A portion of the former street property will be used to 
provide continued access from South Street to the driveway at 119 
South Street. 


e As additional mitigation for unidentified impacts on historic proper- 
ties, beyond that identified through the Section 106 Historic Resource 
Consultation process, the MBTA will provide to the Town of 
Hingham funding totaling $1.35 million for establishment of the 
Hingham Greenbush Historic Preseryation Trust Fund in accordance 
with the terms of the Hingham MOU™. The fund will be administered 
by the Treasurer of the Town of Hingham in accordance with guide- 
lines adopted by the Hingham Historical Commission with the ap- 
proval of the Massachusetts Historical Commission. The Town of 
Hingham will use this Trust Fund for historic preservation projects for 
physical improvements to preserve and protect National Register eligi- 
ble or listed individual properties or properties contributing to a Na- 
tional Register eligible or listed historic district and which are within 
the area of potential effect of the Greenbush Line Project. These pro- 
jects may include exterior improvements to these historic properties or 
landscape or other physical improvements to public spaces, including 
streetscapes, located within the area of potential effect of the Green- 
bush Line Project. 


Specific Historical impact mitigation in Cohasset 
e Ferreira House, 87 Cushing Road: 

- Chain link fencing will be black. 
e L.L. Nichols House, 107 Sohier Street: 

- Chain link fencing will be black. 


- Mixed vegetation planting as required on private property next to 
railroad property line. 


= Hingham MOU, Exhibit 1, Certain Historic Mitigation, Item 1. 
°° Hingham MOU Section 4 and Exhibit 3. 
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- Roadway widening is proposed on the easterly side of Sohier Street 
to avoid land acquisition at this property. 


e Thomas Pratt House, 45 Spring Street: 
- Chain link fencing will be black. 


e Cohasset Center Historic District: 
- Chain link fencing will be black. 


- Black steel picket fencing will be provided between the municipal 
parking lot and the railroad. 


- The reconfigured municipal parking lot off Pleasant Street will be 
landscaped. 


- Mixed vegetation infill planting as required along the north side of 
the railroad on railroad and street property 56 to 66 Spring Street. 


- Mixed vegetation infill planting as required on private property at 79 
Spring Street. 


- Fence line will be moved in close to the track and existing vegetation 
retained between Spring Street and the railroad west of 79 Spring 
Street. 

e North End Historic District: 


- Chain link fencing will be black. 


- Mixed vegetation screen planting along railroad property line on pri- 
vate property at 35 Ripley Road and 75 to 85 Ripley Road. 


e North Main Street Historic District: 
- Chain link fencing will be black. 


- Wood fence at 409 to 405 North Main Street and 365 to 323 North 
Main Street. 


- Mixed vegetation screen planting along railroad property line on pri- 
vate property at 399 North Main Street and 317 to 313 North Main 
Street. 


- Under Rocky Lane Option B (grade separation), wood fence would 
be provided between 347 and 323 North Main Street across the exist- 
ing Rocky Lane roadway. 
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- Under Rocky Lane Option B (grade separation), mixed vegetation 
screen planting would be provided between the new connector road- 
way and 313 North Main Street. Bridge railings and missile screens 
would be dark colored. (This mitigation would be reviewed with the 
Section 106 parties and may be changed as a result of that review.) 
e Pleasant Street Historic District: 


- Chain link fencing will be black. 


- Black steel picket fencing will be provided between Smith Place and 
2 Pleasant Street. 


- Mixed shrub landscape planting will be provided in the replacement 
parking area opposite 12 Pleasant Street. 


- Fence line will be moved in away from property line and mixed 
shrubs screen planting provided on railroad property adjacent to 2 
Pleasant Street. 
- Land acquisition for roadway widening may be required at 17 Pleas- 
ant Street. MBTA will consider the use of alternative grade crossing 
designs (such as 4-quadrant gates) that may not require these takings. 
e South Main Street Historic District: 
- Chain link fencing will be black. 
- The MBTA will pursue the shared use of an existing driveway to 
avoid the currently proposed driveway relocation at 39 Beechwood 
Street. 
e Tilden Park Historic District: 


- Black steel picket fence will be provided along the railroad between 
Smith Place and Pleasant Street. 


- The fence line will be moved in close to the track to leave space for a 
walkway between 107 Ripley Road and the fence for a walkway. 


Specific Historical impact mitigation in Scituate 


e Driftway, James Cemetery: 
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- Under Greenbush Layover Facility Option A (“south of Driftway’”), 
chain link fencing will be black and evergreen screen planting will be 
provided along the north side of the layover facility. 


- Under Greenbush Layover Facility Option C (“north of Driftway’’), 
no mitigation would be required. 


e 156 First Parish Road, Yenetchi House: 
- Chain link fencing will be black. 
- Mixed vegetation screen planting will be provided along the south- 
erly side of First Parish road to screen signal equipment housing from 
the house. 

e Captain Pierce Road West Historic District: 
- Chain link fencing will be black. 
- Fence line will be moved in and mixed vegetation screen plantings 
will be provided on railroad property south of the track 80 to 67 Cap- 
tain Pierce Road. 

e Curtis Street Historic District: 
- Chain link fencing will be black. 
- Fence line will be moved in and mixed vegetation infill plantings will 
be provided on railroad property along Lawson Road between Captain 
Pierce Road and 155 Lawson Road. 

e Dreamwold Historic District: 
- Chain link fencing will be black. 
- Fence line will be moved in and mixed vegetation infill plantings will 
be provided on railroad property along Lawson Road between Captain 
Pierce Road and 155 Lawson Road. 

e First Parish Road Historic District: 
- Chain link fencing will be black. 


e Gannett’s Corner Historic District: 


- Chain link fencing will be black. 
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- Black steel picket fencing will be provided on both sides of the rail- 
road between Bound Brook and 762R Country Way. 


- Fence line will be moved in close to the track on both sides between 
Bound Brook and 762R Country Way. Shrub screen planting will be 
provided on railroad property adjacent to 769, 763, 776, and 770 
Country Way. 


- Mixed vegetation infill planting will be provided on private property 
along the railroad property line 754 to 748 Country Way. 


- The existing stone retaining walls at the WPA Bound Brook Park (7 
H.T. Bailey Road) will be retained. Black chain link fencing will be 
provided at the top of the wall with tree planting. 


- Existing vegetation will be retained between the North Scituate sta- 
tion parking lot (tennis courts) and 19 H.T. Bailey Road. 


- Mixed vegetation planting will be provided along Country Way and 
Bound Brook at the North Scituate station parking lot opposite 792, 
790, and 769 Country Way. 


- The existing station platform and canopy at the former North Scituate 
station building will remain. 


-The existing Town Green on H.T. Bailey Road will be landscaped 
and the bell relocated on site. 


Greenbush Historic District: 
- Chain link fencing will be black. 


- Mixed vegetation infill planting will be provided along the west side 
of the railroad on railroad and private property between Union Street 
and New Driftway. 


- At the proposed roundabout at Route 3A and Route 123, the existing 
1903 fountain and veterans memorial will be avoided or relocated as 
appropriate and required. The MBTA will refine the design of the 
roundabout with input from the Town of Scituate, MHC, and MHD to 
minimize impacts on abutting historic properties particularly 255 Chief 
Justice Cushing Highway. The intersection will be appropriately land- 
scaped. 


- The new Stockbridge Road bridge will have dark colored bridge rail- 
ings and anti-missile screens. 
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Specific mitigation actions to be taken in each town are the subject of ongoing 
coordination among the MBTA, the Army Corps of Engineers, the Massachu- 
setts Historical Commission, and the towns involved. These actions will be 
identified at the conclusion of that process. 


19. Archaeological Resources 


Archaeological resources are protected as are other cultural resources. Project 
proponents are required to identify archaeological resources that may be affected 
by the project and to gather sufficient information to evaluate the eligibility of 
these resources for the National Register of Historic Places. 


Extensive archaeological investigations have been completed to identify and 
evaluate any archaeological sites that could be impacted by the Greenbush Line 
Project. Areas examined include all sites where ground disturbance, for example 
station construction, is proposed as part of the project. No significant archaeo- 
logical sites, eligible for the National Register, within these areas were identified 
in Braintree, Weymouth, Hingham or Scituate. 


As the project design develops, new areas affected by project construction may 
be identified. These new sites will be studied using appropriate methods to iden- 
tify and evaluate any National Register eligible archaeological resources that may 
be present. The ongoing review process stipulated in the Project Programmatic 
Agreement will guide the development of avoidance, minimization, or rnitigation 
measures and related consultations. Additional work will be conducted in the 
Hingham Square Underpass area. 


In Cohasset, one National Register-eligible site, the Cohasset Railroad Round- 
house Site, has been identified. The Cohasset Railroad Roundhouse Site included 
a four-stall engine house, turntable, and water tower along with other ancillary 
structures and features. It was originally constructed in 1849. This site is located 
under the municipal parking lot in Cohasset Village and will be reconstructed as 
part of the Greenbush project. 


Proposed Mitigation 


In general, the MBTA will engage the services of a professional archaeological 
resource consultant to provide survey and evaluation services during the design 
and construction. This consultant will survey any new areas of proposed ground 
disturbance for the potential to contain significant resources and will complete 
any subsequent investigations or evaluations in accordance with state and federal 
standards and guidelines for archaeological investigations and under permit 1s- 
sued by the Massachusetts State Archaeologist. 


In addition, in compliance with the Programmatic Agreement (PA), the MBTA 


will coordinate with the Greenbush Project Conservator (PC) during design and 
construction. The PC will monitor MBTA compliance with the PA and will re- 
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view project plans as they develop. It is expected that the PC will comment on 
any new potential for adverse effect to cultural resources that may arise. The re- 
view process outlined in the PA will ensure that any potential newly-identified or 
previously undiscovered resources will be managed in accordance with state and 
federal standards and guidelines. 


Specific Archaeological Mitigation in Braintree 


e No significant archaeological resources in Braintree are affected by the pro- 
ject. 


Specific Archaeological Mitigation in Weymouth 


e No significant archaeological resources in Weymouth are affected by the pro- 
ject. 


Specific Archaeological Mitigation in Hingham 


e No significant archaeological resources in Hingham are affected by the pro- 
ject. 


Specific Archaeological Mitigation in Cohasset. 


e Anarchaeological data recovery program will be developed and implemented 
to mitigate the adverse effect of the project to the Cohasset Railroad Round- 
house Site within the Village parking lot. The program will be undertaken in 
accordance with state and federal standards and guidelines for archaeological 
investigation and under permit issued by the Massachusetts State Archaeolo- 
gist. The site is located in a congested municipal parking lot and machine- 
assisted excavation will be required for a large portion of the site. The data 
recovery program will be scheduled in conjunction with the actual construc- 
tion of the proposed parking lot to minimize inconvenience. 


Specific Archaeological Mitigation in Scituate 


e No significant archaeological resources in Scituate are affected by the pro- 
ject. 


20. Cultural and Community Facilities 


Cultural and community facilities include public, semi-public and some pri- 
vate facilities which provide services to the public. In the Greenbush Line 
corridor, many of these services, such as police protection, fire protection, and 
education are provided by town government institutions which provide ser- 
vices to a broad segment of the public and are also important cultural and 
community facilities. 
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Specific impacts on adjacent facilities, if any were found, are discussed under 
other impact sections such as noise, vibration, traffic, safety and security, and 
historic properties. Mitigation would consist, for example, of fencing and 
landscaping as appropriate and coordination of traffic signals for continued 
access. 


The following measures have been undertaken to avoid or minimize these im- 
pacts on a project-wide basis: 


e To the maximum extent possible, the project has used existing right- 
of-way and has identified station sites which are vacant or have com- 
mercial uses, in order to avoid new barrier impacts or takings of com- 
munity facilities. 


e The MBTA will install pipe sleeves under the railroad at grade cross- 
ings and other locations where requested by the Towns to allow future 
planned installation or replacement of water, sewer, and other munici- 
pal utilities to take place efficiently with minimum disruption to opera- 
tion of the railroad. 


Specific Cultural and Community Facilities Mitigation in Braintree 


e No direct impacts to these facilities in Braintree. Fencing of the right- 
of-way would prevent “short cuts” over the right-of-way to and from 
the East Braintree Middle School. School policy and MBTA policy is 
to discourage use of the railroad for these short cuts; consequently, 
special small-link fencing will be installed near the middle school to 
discourage climbing of the fence. 


Specific Cultural and Community Facilities Mitigation in Weymouth 


e No significant impacts to cultural or community facilities were identi- 
fied. 


Specific Cultural and Community Facilities Mitigation in Hingham 


e The Hingham Square Underpass will avoid disruption of existing 
pedestrian circulation, traffic patterns, and parking in Hingham 
Square. 

e A new sidewalk will be provided along the south side of Station Street 
between North Street and #27 Station Street to replace informal the ex- 
isting informal pedestrian route between the municipal parking lot on 
Station Street and Hingham Square via the railroad. 
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Specific Cultural and Community Facilities Mitigation in Cohasset 


Community facilities near the right-of-way in Cohasset include the 
former Osgood School, the South Shore Music Circus, and Cohasset 
Village. The use of these facilities would not be significantly 1m- 
pacted. The parking area in the Village, which is sometimes used for 
farmers’ markets and similar activities, will be retained and separated 
from the right-of-way by a fence. The lot will be restriped or rear- 
ranged to provide parking spaces equal in number to the current lot 
and the parking displaced elsewhere in the Village by the project. 


Specific Cultural and Community Facilities Mitigation in Scituate 


No significant noise, vibration, or access issues will occur at the Lin- 
coln Park Senior Center near North Scituate. 


The MBTA will acquire a portion of the Lincoln Park Senior Housing 
property that is currently occupied by the driveway serving the adja- 
cent vacant industrial building for the North Scituate Station. The 
MBTA will swap an excess portion of the railroad right of way prop- 
erty for this land. The existing mature evergreen hedgerow between 
the driveway and the housing complex will be retained. 


Access to the Scituate DPW facility on Captain Pierce Road will be re- 
located to maintain safe turns in and out. No significant impact on the 
facility will result. 


The MBTA will exclude from the acquisition of the former railroad 
right of way from the Town excess land beyond the 66 foot wide right 
of way required for the Greenbush Line that is occupied by Scituate 
DPW facilities on Captain Pierce Road and Central Fire Station facili- 
ties on First Parish Road. 


An additional fire department preemption traffic light, activated by the 
fire dispatcher, will be located on First Parish Road west of the grade 
crossing, to stop traffic before it reaches the grade crossing or the fire 
station. The median islands at this grade crossing will not impact ac- 
cess to the Fire Station. 


Noise and vibration mitigation will be provided at Wheeler Park Sen- 
ior Housing to reduce noise and vibration impacts on activities there. 


21. Aesthetic Resources 


Aesthetic issues relate to the visual perception of the project, and to impacts 
on views of nearby areas with scenic or other visual qualities. Aesthetics does 
not lend itself well to quantification. The aesthetic characteristics of an exist- 
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ing environment and the effect that an activity might have on those character- 
istics generally can only be described qualitatively and be based on individual 
judgement. Particular emphasis has been given to aesthetics related to Areas 
of Critical Environmental Concern (ACEC), Scenic River Areas, and Historic 
Resources. 


Project elements were assessed for adverse aesthetic impacts if they would 
result in a significant change from current conditions and produce one or more 
of the following characteristics: blocking or diminishing an important view or 
vista; removal or significant alteration of a valued aesthetic area; or where fa- 
cilities would be significantly out of scale with existing neighboring struc- 
tures. 


In general, the design of the facilities for the Greenbush Line will be devel- 
oped in a manner which minimizes negative visual impacts and will enhance 
the attractiveness of new facilities to the extent feasible. In particular: 


e Parking lots for commuter rail stations will be landscaped around their 
perimeter and lighted to make them as attractive as possible and to 
minimize aesthetic impacts on adjacent residential, recreational, or 
other sensitive uses. Station lighting will be shielded to minimize light 
spill-over impacts on adjacent properties. 


e Visual screening will be provided in the historic districts. This will 
consist of black chain link, steel picket, and wooden fencing, along 
with landscape plantings as appropriate in each area. 


e Safety equipment and treatments at grade crossings may cause aes- 
thetic impacts, but no mitigation is required. 


Specific aesthetic mitigation in Braintree 


e With the corridor-wide mitigation described above, no other aesthetic 
impacts are projected, except that the elevated railroad and station 
platform required under Weymouth Landing Option B (viaduct) may 
cause aesthetic impacts to the Weymouth Landing area. 


Specific aesthetic mitigation in Weymouth 


e In Weymouth Landing, the elevated railroad and station platform re- 
quired under Weymouth Landing Option B (viaduct) may cause aes- 
thetic impacts to the Weymouth Landing area. 


e The Weymouth Back River ACEC is considered an aesthetic resource. 
The MBTA will work with the Town of Weymouth to locate com- 
muter rail station canopies at East Weymouth station in a manner that 
will avoid blocking view corridors between Jackson Square and the 
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ACEC. The MBTA may also acquire a parcel of commercial land in 
the ACEC north of the station for wetlands mitigation purposes which 
are expected to enhance the aesthetics of the ACEC. 


Specific aesthetic mitigation in Hingham 


e A 20 foot wide vegetated buffer area will be provided between the sta- 
tion parking lot and the northerly property line at Nantasket Junction 
station to aE the aesthetic impact on the abutting residential 
neighborhood.” 


Specific aesthetic mitigation in Cohasset 


e With the corridor-wide mitigation described above, no other aesthetic 
impacts are projected. 


Specific aesthetic mitigation in Scituate 


e Under Greenbush Terminal Option A (“south of Driftway’’) only, the 
layover facility may impact the aesthetic qualities of the adjacent 
North River, a designated scenic and recreational river. The layover 
will be screened by an existing tree line, new planting, and by wooden 
fences or other appropriate screening to reduce visual impacts on users 
of the North River or its tributaries. 


22. Construction Impacts 


During construction of commuter rail facilities, transitory, short-term impacts, 
directly associated with actual construction operations, will occur. These im- 
pacts include air quality, noise and vibration, wetlands and water resources, 
traffic, safety and security, and economic factors. While the construction 
phase is not permanent, the short-term impacts can be considered significant 
and may warrant mitigative measures. Assessing construction period impacts 
involves identifying the location and extent of construction, identifying a pre- 
ferred construction technique and determining the impacts generated by that 
construction technique. Construction laydown and staging areas would be 
sited outside natural and cultural resources as well as residential neighbor- 
hoods wherever and whenever possible. 


- Air Quality Impacts 
Air quality in the study area will not be significantly affected by construction 
along the right-of-way because railbed and track construction 1s transitory and 


confined to the right-of-way. Greater construction activity will occur at 
bridge, grade crossing, intersection, and station sites, but will be highly local- 


°* Hingham MOU, Exhibit 1, Stations Item 5. 
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ized in nature. Emissions from the operation of construction vehicles and 
equipment are short-term and are not generally considered significant. 


Generally, no major quantities of earth need to be moved in the construction 
of commuter rail facilities constructed on existing right of way and previously 
developed sites. Major earth work will be required at the Hingham Square 
Underpass, at the Green Street grade separation, at some station sites to bring 
the surface grade to a level even with the station platform surface, and at the 
layover facility to raise the ground level about the 100 year flood level. In 
addition, significant earthwork will be required to construct the relocated 
Commercial Street under Weymouth Landing Option A, the elevated railroad 
embankment under Weymouth Landing Option B, and the new roadway em- 
bankment under Rocky Lane Option B. Blasting will be required to construct 
the portion of the Hingham Square Underpass east of South Street. Substan- 
tial quantities of crushed rock ballast must be moved on site and distributed 
along the right-of-way. Any significant impact from fugitive dust particles 
would be of short duration and localized because these particles are quite large 
in size and fall out close to the sources of generation. 


Mitigating fugitive dust emissions involves curbing or eliminating its genera- 
tion. Mitigation measures will be consistent with environmental regulations 
and MBTA Standard Construction Specifications and will include: 


e The MBTA will require that the contractor(s) retrofit all heavy duty 
off-road construction equipment with emission control devices, such 
as oxidation catalysts or particulate filters on the exhaust system side 
of the diesel combustion engine equipment. Heavy duty off-road con- 
struction equipment, as defined by the EPA, consists of diesel combus- 
tion equipment with a gross vehicle weight rating of greater than 8500 
pounds. This construction retrofit equipment is identical to the pro- 
gram underway at the Central Artery/Tunnel (CA/T) project. This 
equipment, as articulated in the Transit Commitments Agreement be- 
tween EOTC and DEP (signed September 1, 2000), will be part of all 
construction projects performed by the MBTA. 


e Watering and covering of trucks with earth loads. 


e Wetting and chemical stabilization on construction site to suppress 
dust generation. 


e Washing of wheels of construction vehicles prior to departing from 
earth surfaced sites. 


e Watering of trucks and railcars loaded with ballast. 


e Cleaning paved roadways in the vicinity of construction activities. 
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e Construction preplanning to reduce traffic interruptions, lane closings, 
route detours, and use of unpaved roadways. 


e Construction scheduling to reduce time that the ground is left unpaved 
and to account for peak and off-peak traffic volumes and directions. 


e Only measures determined to be required and effective will be in- 
cluded in construction contract documents. 


- Noise and Vibration Impacts 


Construction along the right-of-way and at station sites would result in in- 
creased noise and vibration levels due to the use of heavy machinery. These 
impacts will be short-term. 


Noise from construction activities will be limited in accordance with the 
MBTA Standard Construction Specifications and the project Const na 
noise criteria which limits the maximum worst hour average noise level, 


e In residential areas: 90 decibels during the daytime and 80 deci- 
bels at night. 
e In commercial and industrial areas: 100 decibels. 


Unusually noisy construction activities such as pile driving, slurry wall con- 
struction, hydraulic excavation, blasting, use of chain saws, jack hammering, 
and hauling of materials on residential streets will be scheduled between 7 
a.m. and 8 p.m. except in certain specific cases as agreed upon with individual 
municipalities. 


Control of construction noise is accomplished through the use of quieter 
equipment and procedures in the vicinity of noise sensitive areas. Noise con- 
trol specifications will be incorporated into the construction documents where 
impacts are identified. These specifications will be enforced through a pro- 
gram of field inspection and compliance review. Where possible, quieter pro- 
cesses or equipment will be substituted for noisier ones in the vicinity of noise 
sensitive areas. Construction procedures for station and right-of-way work 
will be strictly controlled within the final design documents. 


- Traffic Impacts 
Rail freight, automobiles and trucks, bicyclists and pedestrians will experience 
some delays, reduced capacity and volume, and restrictions due to construc- 


tion. Rail freight impacts will be limited to the East Braintree area and will be 
minimized through staging of construction so that work proceeds on one track 


: L,.,(h) Equivalent sound level. Represents in a single number the average energy level of a 
time-varying sound that occurs during the worst hour. 
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while rail traffic proceeds on the other. Impacts to traffic will be minimized 
through construction restrictions during rush hours and staging barriers. Ac- 
cess to adjoining facilities and properties will be maintained for both vehicles 
and pedestrians. If street closings are involved in construction, work may be 
scheduled at off-peak times and if convenient detour are not available, at- 
tempts will be made to close only one-half of the road at a time for construc- 
tion. Two adjacent grade crossings will not be closed at the same time. 


- Safety and Security Impacts 


Safety and security at the job sites will be the responsibility of the MBTA’s 
contractor. The contractor, when working on or close to areas open to the 
general public, will be required to implement measures necessary to protect 
the public. All construction staging and storage areas will be surrounded by 6 
foot high chain link fence with lockable gates. 


- Economic Impacts 


Construction plans will, to the maximum extent possible, provide for contin- 
ued access to businesses for pedestrians and motorists. 


- Building Damage Impacts 


Buildings and other structures adjacent to the right of way and other project 
construction areas will be protected from damage due to construction activi- 
ties through the implementation of the following protective measures: 


e Inspection and documentation, including video taping, of the condition 
of all properties adjacent to all construction areas prior to, and at the 
completion of, the start of construction activities in accordance with 
MBTA Standard Construction Specifications. 


e Inspection and evaluation during final design of building foundations 
immediately adjacent to deep excavations (such as slurry walls or 
other excavations requiring shoring for support) and if indicated repair 
or stabilization of such foundations prior to the start of such deep Fy 
cavation to minimize the possibility of “slight” or greater damage 
resulting from excavation induced settlements. 


e Geotechnical monitoring of buildings, designed to detect building 
movements in real time before damage is caused, within the area adja- 
cent to a deep excavation where the excavatiqn, activity may produce 
settlements known as the “zone of influence’. The zone of influence 


°° These terms are as defined by Boscardin & Cording, in “Building Response to Excavation- 
Induced Settlement’. 
°’ Specifically, the area within a horizontal distance from the edge of the deep excavation 


CHAPTER VIII — PROPOSED SECTION 61 FINDING VITT-105 


MBTA GREENBUSH LINE CORRIDOR FEIR 


VITI-106 


will be extended as appropriate where dewatering of ae eae 1S 
required to include the area of groundwater drawdown! If significant 
building movements are detected, construction activities will be modi- 
fied as necessary to prevent damage from occurring. 


Where blasting or other construction activities generating potentially 
damaging levels of vibration occur, vibration monitoring of buildings 
will be performed within an-area determined prior to the commence- 
ment of production blastinge2h or other construction activities to ensure 
that vibration levels at such buildings oo exceed the relevant limits 
specified in the “New Swiss Standard" 


Repair of any damage to buildings or other structures adjacent to pro- 
ject construction areas caused by the MBTA will be repaired by the 
MBTA, or the MBTA’s Contractors, at its expense. 


- Cumulative Impacts 


The MBTA will develop in cooperation with the towns, a construction 
management plan for the project, consistent with project mitigation 
policies generally, which will include plans for traffic management, 
provisions for minimizing construction impacts in residential areas, 
and provisions to support the economic viability of commercial areas 
during construction. This plan will specify mitigation measures such 
as signage, construction scheduling, staging area controls, parking 
plans, construction vehicle traffic management, and controls on con- 
struction generated Bre a eauon: dust, debris, settlements, dewater- 
ing, and visual impacts. 4 


The MBTA will establish a Community Outreach Office, located in 
the project area, which will be staffed by MBTA personnel to work di- 
rectly with businesses and residents along the line who have concerns 
about impacts during construction. Business owners, as well as home- 
owners, will have access to staff in the outreach office to raise these 1s- 
sues and get matters resolved. 


equal to twice the depth of the excavation. 

°° The extent of this area will be determined through the use of groundwater monitoring wells 
installed prior to the commencement of dewatering activities. 

°°” The extent of this zone depending on the nature of each such construction activity. 

” As referenced by Wiss in “Construction Vibrations: State of the Art’. 

an Hingham MOU, Exhibit 1, Certain Other Understandings Item 2. 


CHAPTER VIII —PROPOSED SECTION 61 FINDING 


MBTA GREENBUSH LINE CORRIDOR FEIR 


Specific construction mitigation in Braintree 


e MBTA will coordinate with the Town of Braintree Water and Sewer 
Department on the plans for sewer project work (by others) at Allen 
and Shaw Streets. 


Specific construction mitigation in Weymouth 


e The MBTA will coordinate with the Town of Weymouth Sewer De- 
partment on plans for sewer project work (by others) at Weymouth 
Landing. 


Specific construction mitigation in Hingham 


e In Hingham Square, two of the three grade crossings will remain open 
at all times except in certain specific cases as agreed upon with the 
Town. 


e The MBTA will consult with the Town of Hingham sewer commission 
regarding the relocation of sewers required to construct the underpass, 
and other impacts of the Project on the sewer system, aa ol address 
the sewer commission’s concerns to the extent feasible.4 


Specific construction mitigation in Cohasset 


e The MBTA will coordinate construction with the Town’s James Brook 
flood control and Cohasset Village revitalization projects. 


Specific construction mitigation in Scituate 
e No specific impacts. 
23. Cumulative impacts 


By definitions incorporated into federal and state environmental law, he as- 
sessment of cumulative impacts includes consideration of a) the accumulation 
of impacts from all events (such as a train pass-by) associated with the project, 
as opposed to a single such event, and b) project-related impacts in combina- 
tion with impacts from current conditions or other reasonably foreseeable 
events in the area, as opposed to the project alone. The term “cumulative im- 
pacts” 1s sometimes used, in addition to these concepts, to refer to the com- 
bined effect of numerous impact categories, such as noise and traffic. This 
latter definition does not represent an additional impact category, but rather, a 
method of calculating a total environmental effect, as by a formula. This cal- 
culation formula is not covered by environmental law. Nonetheless, the Sec- 


le Hingham MOU, Exhibit 1, Certain Other Understandings Item 5 
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retary ’s Certificate of June 1, 1995 specifically requested that the cumulative 
impact analysis include an examination of “hot spots” — areas where numer- 
ous impacts coincide. 


The first category is incorporated into the analysis of impacts and mitigation 
in the FEIR. That is, all impacts are evaluated as an increment above current 
or projected base conditions. For example, traffic impacts from commuter rail 
stations are evaluated considering project-generated traffic plus base traffic 
conditions projected out to the future analysis year. In each impact category, 
the criteria of impact are carefully analyzed and selected to reflect this ap- 
proach. 


Likewise, the impact measurements and criteria reflect the fact that properties 
which are impacted in one way (e.g.: noise) are generally also impacted in 
other ways (e.g.: vibration). For example, vibration impacts are identified at 
the annoyance level (rather than the building damage level), not because indi- 
vidual vibration events are particularly significant at this level, but out of con- 
sideration of the frequency of this annoyance and its combination with other 
effects. Mitigation efforts are focused on the areas with the most significant 
impacts. 


Further, there may be circumstances where an area is marginally impacted in a 
number of impact categories, none of which meets the mitigation criteria es- 
tablished in that category. In other areas, the mitigation for one impact cate- 
gory may not be sufficient to fully offset that impact, and other mitigation ef- 
forts (perhaps addressing other categories of impact) may be justified to fur- 
ther compensate for an impact. 


Mitigation of cumulative impacts is, by its nature, based on a qualitative, not 
quantitative assessment. It is also site specific, and therefore addressed 
community by community. 


Specific cumulative or “‘hot spot’ impact mitigation in Braintree 


e Because of the potential for multiple impacts affecting the Weymouth 
Landing business community, the MBTA agrees to develop a mecha- 
nism to keep Landing businesses informed of the nature and schedule 
for any construction or similar activities resulting from the project. 


Specific cumulative or “‘hot spot” impact mitigation in Weymouth 


e The MBTA has met with the Massachusetts Water Resources Author- 
ity (MWRA) and the Fore River Watershed Association (FRWA) to 
discuss potential joint development of Smelt Brook culvert extension 
(for Weymouth Landing Station and Commercial Street reconstruc- 
tion) with MWRA sewer line improvements to minimize flooding and 
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sewer overflow problems (these problems, however, are not related to 
the culvert or nearby sewer crossings). 


e The MBTA will provide a small boat ramp on the Fore River adjacent 
to the Weymouth Landing station parking lot. 


Specific cumulative or ‘“‘hot spot” impact mitigation in Hingham 


e None identified. Because of the concentration of recognized impacts 
in this area, mitigation has specifically addressed the issues here. 


Specific cumulative or “‘hot spot” impact mitigation in Cohasset 
e None identified. 
Specific cumulative or “‘hot spot” impact mitigation in Scituate 


e The MBTA will make every effort to accommodate the Scituate sewer 
lines in the right of way, so that the town can avoid the impacts of dig- 
ging up streets to install these utilities. 


FINDING 


The Massachusetts Bay Transportation Authority hereby finds that the forego- 
ing describes the Damage to the Environment of the Greenbush Line project, 
and that, with the implementation of the mitigation measures described above, 
all feasible measures will have been taken to avoid or minimize Damage to 
the Environment, as defined in Section 61 of Chapter 30 of the Massachusetts 
General Laws. 


MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 


(draft) 
Robert H. Prince, Jr. 


General Manager 


List of Attachments 
1. Noise and Vibration Mitigation Tables 
2. Memorandum of Understanding — Hingham 
3. Mitigation Agreement — Cohasset 
4. Plans Under Discussion with Scituate Selectmen 
5. Greenbush Noise Mitigation Guidelines 
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ATTACHMENT I 
NOISE AND VIBRATION MITIGATION TABLES 
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5/23/01 9:58]Marginal=0 dB 





MBTA Greenbush Line 


Low =1-2 dB 
Section 61 - Summary of Noise Impacts and Mitigation Moderate=3-5 dB 
(Notes: Historic properties indicated by "H", commitment greater than impact noted by "*") Severe=F TA level 
Actual MBTA Sound Insul. 
Dwelling Impact Commit. Noise Wall Mitigation EIR Impact Receiver 
No. Address Town Station Notes Units dB Impact,dB Effect, dB Amount Category Code 
BRAINTREE 


1{Monatiquot Village [Braintree |578+60_ | | 12] 8-3 Earth Berm] Moderate | BS 
2|382-384 Commercial 684450 | H | 2 $50,000 
31365 Commercial St 87420, | $30,000 





41168 Allen Street 605420, ft $10,000 
Total 18 $90,000 
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MBTA Greenbush Line 5/23/01 9:58 Marginal=0 VdB 





Low=1-2 VdB 
Section 61 - Summary of Vibration Impacts and Mitigation Moderate=3-5 VdB 
(Notes: Historic properties indicated by "H", "Partial" indicates mitigation limited by xing or turnout) High=6-14 VdB 
Dwelling VdB Ballast Mat EIR Impact Receiver Mitigation | Pot. Damaging=15+VdB 
No. Address Town Station Notes Units Level Effectvnss,VdB Category Code Proposed? Comment 
BRAINTREE 


1 


1[5Vine Street___ [Braintree |544+60_ | 
2|6 Myrtle Street____——[Braintree_|546+00_ | | 1 
3/22 Myrtle Street_ [Braintree |548+20, | | 1 
447-49 Middle Street_ [Braintree |551+50_ | | 2+ 
5|Monatiquot Village [Braintree |578+60_ | | 12 
6 
7/365 Commercial St_ [Braintree |587+20_ | | 1 
aS (a 
Ee |e 
re es ee 
2 


| Marginal | BVI | Frog 
| Marginal |  BV3 | Yes 
| Moderate | BVO | Yes { 
| Moderate | BVi9_ | Yes { 
p tow | BV20_ | Ves 


a a a 
a a 
a a 
| 90 fT 
| 100 | 6 
8 ee 
Yes 
ae a 
a a 
ee a 
| 86 | 2 


9 

10 
11/287 Commercial St__|Braintree_[594+20 | 
12170-72 Front Street___|Braintree_ [594460 | | 2 
13/76-78 Front Street___|Braintree__[595+20 | | 2 
14/90 Front Street____—‘|Braintree_[597+00_ | | ot 
15/92 Front Street____—|Braintree_[597+20 | 
16/6 Bowditch Road __—|Braintree_[598+10 | 
17/126-128 Front Street_|Braintree_|601+60_ | 
18/168 Allen Street____|Braintree_605+20 | 
19/160 Allen Street_____|Braintree__|606+50_ | 
pe 


oh. 


SS 
| Marginal | BV22 | Yes { 
p tow | BV23 | Ves 
High | BV24 | Ves 
| Marginal | BV25 | Yes { 
p tow | BV26 | Ves 
| Marginal | BV29_ | Yes { 
High | BV33_ | Ves | 
| Moderate | BV34_ | Yes {| 
p tow | BV36_ | Ves 


20/15 Thompson Road_|Braintree _|617+80 


21 
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MBTA Greenbush Line 5/23/01 10:17|Marginal=0 dB 





Low =1-2 dB 
Section 61 - Summary of Noise Impacts and Mitigation Moderate=3-5 dB 
(Notes: Historic properties indicated by "H", commitment greater than impact noted by "*") Severe=F TA level 
Actual MBTA Sound Insul. 
Dwelling Impact Commit. Noise Wall Mitigation EIR Impact Receiver 
No. Address Town Station Notes Units dB Impact,dB Effect, dB Amount Category Code 
WEYMOUTH 


1165 Fourth Avenue___|Weymouth [667+20, | | ttt 85000] Low | Wt 

2/21 Third Street___— [Weymouth |668+20_ | | tt $5,000] Low Wt 

3|80 Manazella Street_ [Weymouth |670+80_ | | tT $15,000] Moderate | Wie 

4|72 Idlewell Street___ [Weymouth _|670+70_ | | ttt $10,000] Low td 

5|26 BlossomLane [Weymouth |654+90 | * | tt tt $10,000] Low | Wt 

6|73 Idlewell Street____ [Weymouth |672+00 | * | tt Ot $5,000] Marginal =| WA 

7|537 North Street____ [Weymouth |701+10 | H | 2] OO 8 Marginal = |W 

8/555 North Street____ [Weymouth |703+00 | H | 2] tt $20,000] Low 

9]95 East Street [Weymouth |712+80 | | tt $85,000] Low WS 

10/171 East Street____—|Weymouth [721450 | Tt 85,000] Low WS 
11/189 East Street____—|Weymouth [723400 | | tt 8 Marginal =| Wa 
12/195 East Street____— [Weymouth [723+80_ | | tO 8 Marginal =| WS 
13/199 East Street___—|Weymouth [724450 | | tO 8 Marginal =| WS 
1411 Unicorn Ave [Weymouth [736+00 | HX [| 2} Ot $10,000] Marginal | WE 
15/3 Endicott Street____|Weymouth [743+50_ | | tt $10,000] Low TW 
16|57 Endicott Street___|Weymouth [752400 | | tO 8 Marginal =| WB 
17/65 Endicott Street___|Weymouth [752+60_ | | tt $85,000] Low | WD 
18/73 Endicott Street___|Weymouth [754400 | | tS $15,000] Moderate | W10_ 
19/81 Endicott Street___|Weymouth [754450 | | tT $15,000] Moderate | Wit 
20/85 Endicott Street___ [Weymouth |756+00 | | tt OBO Marginal =| W122 
21/541 EastStreet___— [Weymouth |765+00 | | tt $85,000] Low WI 
22/555 East Street___— [Weymouth |766+50_ | | tt $15,000] Moderate | W14 
23/1676 Commercial __ [Weymouth _|789+50_ | * | tt 5] YT = $30,000] Severe | WIE 
eee aa, 00 


Total $185,000 
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MBTA Greenbush Line 5/23/01 10:17 Marginal=0 VdB 
Low=1-2 VdB 


Section 61 - Summary of Vibration Impacts and Mitigation Moderate=3-5 VdB 





(Notes: Historic properties indicated by "H", "Partial" indicates mitigation limited by grade crossing or turnout) High=6-14 VdB 
Dwelling VdB Ballast Mat EIR Impact Receiver Mitigation | Pot. Damaging=15+VdB 
No. Address Town Station Notes Units Level Effectvnss,VdB Category Code Proposed? Comment 
WEYMOUTH 


1118 Ledgehill Road |Weymouth [633+60_ | | tT Stow Ves 
2/161 Commercial St__|Weymouth |634+70 | H | 1 | 80 | -5 | Marginal =| ~—WV2_ | Ves 


WV13 Yes 
WV13a 
WV16 


12173 Idlewell Street___|Weymouth [672+00_ | | 186 
13/70 Naragansett Ave__|Weymouth [674+80_ | | 1 | 80 
14/23 Rose Street_____|Weymouth [678+90_ | | 180 
15/29 Church Street___|Weymouth [697+10 | | 480 Yes 

16 

17/95 East Street___——— [Weymouth [712+80_ | | ot | 80-2 Marginal, =| ~WV30_ | No 

18|171 East Street___ [Weymouth [721450 | | tT 802 Marginal, =| WV31_ | No 
19]199 East Street____ [Weymouth [724450 | | tT 832 | Moderate | WV34_ | No TO 
20/541 East Street____— [Weymouth _|765+00_ | | 1 | 84 5 Moderate | WV47_ | Yes | 
21/555 East Street___— [Weymouth |766+50_ | | tT 88H High |S WV48 | Partial =| Grade Crossing _| 
22/9 Wharf Street___— [Weymouth _|770+90_ | | 1 | 80 3 Marginal =| WV49b | Yes | 
23|9R Wharf Street___— [Weymouth _|772+00_ | | 1 | 88S High | W490 | Ves 
24/1676 Commercial__ [Weymouth |789+50_ | | 1 po AT High | 2 Ves 


3|217 Commercial St__|Weymouth |641+30 | | tT 85-5 Moderate | WV4_ | Ves 
4|278 Commercial St__ [Weymouth |648+00 | | 7 | 85 5 Moderate | ~WVS5 | Ves | 
5|284 Commercial St__|Weymouth |649+00 | | 1 | 80S Marginal =| ~(WV5a_ | Ves | 
6|15 ReginaRoad [Weymouth [652410 | | 1 | 83-4 Moderate | WV6_ | Yes 
7|26 BlossomLane [Weymouth |654+90_ | | 1 | 88H High | WV Vers 
8/29 BlossomLane [Weymouth |656+50_ | | 1 | 80-5 Marginal, =| =~ WV8_ | Ves 
9|65 Fourth Avenue [Weymouth |667+20_ | | 1 | 80-4 Marginal, =| ~WV9 | Yes 

10/72 Idlewell Street___ [Weymouth [670+70_ | | ot | 82 5 tow TVs 

11/80 ManazellaSt____|Weymouth [670+80_ | | tT 84 


a 
SSS 
a 
es 
2 
wvi2 | Yes fT 
ee 
Ss 
SS 
S55 
ST 
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Low =1-2 dB 
Section 61 - Summary of Noise Impacts and Mitigation Moderate=3-5 dB 
(Notes: Historic properties indicated by "H", commitment greater than impact noted by "*") Severe=F TA level 
Actual MBTA Sound Insul. 
Dwelling Impact Commit. Noise Wall Mitigation EIR Impact Receiver 
No. Address Town Station Notes Units dB Impact,dB Effect, dB Amount Category Code 
HINGHAM 


11146 Fort HillSt__— [Hingham [832400 | H | tt $15,000] Moderate | HI 
2|132R Fort Hill St____ [Hingham __|835+70_ | * | tO $5,000] Marginal =| OH 
3|10 Fort Hill Street___[Hingham__|866+20_ | H | tT tt 85000] Low 
4/267 South Street____[Hingham__|872+40_ | H | tt 85000] Low HS 
5 
6 
7 
8 
9 
10 
11 
12 
13256 North Street____|Hingham__[887+00_ | H [| 4] 8] tT $25,000] Severe | HIB 
141250-254 North Street_|Hingham _[887+40_ | H [| 2] 8] tT $50,000] Severe | 14 
15 
16 
171149 South Street____|Hingham__[897+10_ | H [| tt 8 $15,000] Moderate | H19 
18]88 North Street____|Hingham__[915+90_ | OH Tt $10,000] Low | HCD 
19 
20|6 Eldridge Court [Hingham__|932+40 | H | tt ET $25,000] Severe | H29 
21 
22114 Eldridge Court [Hingham__|934+00_ | H | tt TT $825,000] Severe | H34 
23|16 Eldridge Court [Hingham__|934+90_ | H | tT $25,000] Severe | HBS 
24118 Eldridge Court [Hingham 1935400 | H* | tt Ot Noise Wall! Marginal | H36_ 
25 
26 
27 
28|57 Kilby Street___——[Hingham__|980+10_ | | tS $25,000] Moderate | H38_ 
29/280 East Street___—[Hingham__|1000+40_ [| | ttt $10,000] Low HBA 
30|8 Hull Street___— [Hingham [1015420 | H* | tt Ot $5,000] Marginal | H39a_ 
31|336-338 East St___— [Hingham |1019+30_ [| H* | 2] tt $820,000] Low HD 
32|3 FisherRoad_ [Hingham __(|1020+10 | tt 85,000] Low HAO 
33/404 East Street___— [Hingham __|1035+70_ | HX | tf Ot 85,000] Marginal | 4 
Tota OB 5400 


Total 108 $540,000 
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Section 61 - Summary of Vibration Impacts and Mitigation Moderate=3-5 VdB 





(Notes: Historic properties indicated by "H", "Partial" indicates mitigation limited by xing or turnout) High=6-14 VdB 
Dwelling VdB Ballast Mat EIR Impact Receiver Mitigation | Pot. Damaging=15+VdB 
No. Address Town Station Notes Units Level Effectvnss,VdB Category Code Proposed? Comment 
HINGHAM 


11186 Fort HillSt___— [Hingham [820+70_ | =H | 1 | 84 | S| Moderate | HV2 | Ves | 

21168 FortHillSt__— [Hingham |825+30_ | | | 80 Marginal =| HVS | No | Notcosteffective _| 

3|164 Fort HillSt_— [Hingham 1827420, | H | 1) | 80 | Marginal =| OHVG | Ves | 

4/146 FortHillSt__—[Hingham__|832+00_ | H | 1 | 84 =| | Moderate, | HV7 | Yess | 

5|132R Fort Hill St___ [Hingham |835+70_ | | tT 8 tow SB | Ves 

6 

7|6A Fort Hill Street___ [Hingham 865400 {| | 1 | 81 tow Va | Ves | Provided for HV10__| 

8/10 Fort Hill Street___ [Hingham |866+20_ | H | 1 | 86 | TT High S| CVI. SO | Ves 

9/6 Fort Hill Street [Hingham__|867+00_ | H | 1 | 82) | tow TT Ves 
10|267 South Street____|Hingham__[872+40_ | H [| 1 | 86 | OT High | AVA Ves 
11|227-229 South Street [Hingham __[861+10_ | H [| 2) | 82 | 0 | tow | VA Ves 
12[221-225 South(MovedHingham _[882+20, | H [| 3) | 89 | -1 | High | VAS Ves 
13/270 North Street____|Hingham__[883+00_ | H [| 1 | 91 {1 Tigh | AVt7_— Ves 
14/211 South Street___|Hingham__[884+70_ | H [| 1 | 85 [| 0 | Moderate | HVi8_ | Yes | 
15/207 South Street___|Hingham__[885+20, | H [| 1 | 87 {| 1 | High | CV Ves 
16/201-205 South Street |Hingham__[885+60__ | H | 3 | 84 | 0 | Moderate | HV20_ | Yes | 
17/199 South Street____|Hingham__[886+30_ | H [| 1 | 89 [1 | High | Vt Ves 
18/191-193 South Street |Hingham__[887+30__ | H | 2 | 88 [| 0 | High | V2 | Ves 
19]185-189 South Street |Hingham__[888+40_ | H | 2 | 94 [  -2 | High | V2 | Ves 
20/256 North Street_ —[Hingham__|887+00_ | H | 1 | 92) | tT High | V24 | Ves | 
21|250-254 North Street_[Hingham__|887+40_ | H | 2) | 92) | -t High | V25 | Ves | 
221248 North Street___[Hingham__|888+40_ | H | 1 | 89 | tT High | V6 S| Ves | 
23/246 North Street___[Hingham__|888+60_ | H | 1 | 85 | = 0 | Moderate, | HV27_ | Yes | 
24/149 South Street___[Hingham__|897+10_ | H | 1 | 87 High | V3 | Ves | 
25/88 North Street [Hingham__|915+90_ | H | 1 | 89° | NMA High | V41 | No} Boat Section on Rock | 
26|1 Station Street___—[Hingham_|918+50_ | | 18 | 80 NVA Marginal, ~— | HV42_ | No__|_ Boat Section on Rock | 
27\9GreenSt__ [Hingham __|930+10_ | H | 1) | 82 | tow VAS Ves | 
28|11GreenSt__[Hingham__|931+10_ | H | 1 | 80 Marginal, =| HV44 | Ves | 
29/6 Eldridge Court [Hingham _|932+40_ | H | 1 [| 88 | OO High | VAS | Ves | 
30|9 Eldridge Court [Hingham__|932+30_ | H | 1 | 85 | 0 | Moderate, | HV49_ [| Yes | 
31|14 Eldridge Court [Hingham__|934+00_ | H | 1 | 89 | tT High V5 =| Ves | 
32|16 Eldridge Court___[Hingham__|934+90_ | H | 1 [| 89 | tt High V5) | Ves | 
33|18 Eldridge Court [Hingham__|935+00_ | H | 1 | 80 | 0 | Marginal =| HV52_ | Yes | 
34/9 Green St-Ct__[Hingham__|934+10_ | H | 1) | 85 | Moderate | HV4G | Ves, | 
35/11 Green St-Ct___[Hingham__|935+00_ | H | 1 {| 90 | 0 | High | V47 | Ves 
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Section 61 - Summary of Vibration Impacts and Mitigation Moderate=3-5 VdB 





(Notes: Historic properties indicated by "H", "Partial" indicates mitigation limited by xing or turnout) High=6-14 VdB 
Dwelling VdB Ballast Mat EIR Impact Receiver Mitigation | Pot. Damaging=15+VdB 
No. Address Town Station Notes Units Level Effectvnss,VdB Category Code Proposed? Comment 


HV48_ | Yess 
HV53a 
HV53 


36 ae ca 

37|5 Cushing Highway [Hingham __|938+80_ | a ae! 

38|35 Eldridge Ct___—[Hingham__|939+20_ | | tT 80 

39/30 Cushing Highway [Hingham |945+00_ | pO | Moderate | HV54_ | No {| _—Noteffective 
40|57 Kilby Street___—[Hingham__|980+10_ | 
41/280 East Street___—[Hingham__|1000+40_ | pA | Moderate | HV56a_ | Yes {| 
42 
43 
44|336-338 East St__—[Hingham__|1019+30_[| H | 2 | 85 |  -5 | Moderate, | HV61_ | Yes | 
45|3 FisherRoad_[Hingham__(|1020+10_ | | tT 87 High | V2 S| Ves | 
46|5 FisherRoad_[Hingham__(|1021+40_| | tT 80S Marginal, =~ | HV64_ | Yes, | 
47|390 East Street__—[Hingham__|1032+00_| H | 1 | 84 | == 0 | Moderate | HV70_ | Yes | 
48/404 East Street__—[Hingham__|1035+70_ | H | 1 | 89 | 0 | High V7 Se) 
49/429 East Street__—[Hingham__|1042+40_ | | 1] Bt tow V2 | No Notteffective 
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MBTA Greenbush Line 5/23/01 10:06|Marginal=0 dB 





Low =1-2 dB 
Section 61 - Summary of Noise Impacts and Mitigation Moderate=3-5 dB 
(Notes: Historic properties indicated by "H", commitment greater than impact noted by "*") Severe=F TA level 
Actual MBTA Sound Insul. 
Dwelling Impact Commit. Noise Wall Mitigation EIR Impact Receiver 
No. Address Town Station Notes Units dB Impact,dB Effect, dB Amount Category Code 


COHASSET (P=proposed residence 


-- 1365 North Main St 1086+00 
11347 North Main St 1090+00 


ed 
2 


le ees 

La) 

|---| $30,000] Severe 

3 poo 80] None 

4|89 Ripley Road____—|Cohasset__|1140+50_ | LS! 
5 po | $10,000] Marginal 
6|8JamesLane____—[Cohasset__|1149+00 | | poo $5,000] Low CT 
7|17A Spring Street___|Cohasset__|1159+00 [| | tt $15,000] Moderate | C8 
8/22 Spring Street____ [Cohasset__|1180+50_ [| H* | ot] OO} $5,000] Marginal | C8a_ 
9]189S.MainSt_____—[Cohasset__|1175+50 [| | tO BO Marginal, =| C8 

1024 Beechwood St___|Cohasset__[1198+00 [| * [4] 35] A $20,000] Moderate | C9 


$15,000 


= 
5 


a) 


Total $110,000 
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MBTA Greenbush Line 5/23/01 10:06 Marginal=0 VdB 





Low=1-2 VdB 
Section 61 - Summary of Vibration Impacts and Mitigation Moderate=3-5 VdB 
(Notes: Historic properties indicated by "H", "Partial" indicates mitigation limited by xing or turnout) High=6-14 VdB 
Dwelling VdB Ballast Mat EIR Impact Receiver Mitigation | Pot. Damaging=15+VdB 


No. Address Town Station Notes Units Level Effectvnss,VdB Category Code Proposed? Comment 


COHASSET (P=proposed residence 
1]413 North Main St |Cohasset_ |1076+25 [| | 1 | 82 | 4 tow SE CVT Ves | 
21373 NorthMainSt__|Cohasset_ [1081400 | = =>[ 1 | 81 =| 5 tow TCV S| Ves | 
= 
--|365 North Main St-B |Cohasset_|1087+00_| P | 2 | 86 |  -1 ~=| High | =—CVth_ | Partial_~—|_—providedforCV1__ 
31351 North MainSt___|Cohasset_ [1087+70_ | H | 1 | 84 | ~=-1 ~~ | Moderate | CV1_ | Yes | 
41349 North Main St___|Cohasset_ [1088+70 | => [| 1 =| 82 | 4 tows TCV] Ves | 
51347 North MainSt__|Cohasset_ [1090+00 | H | 141 | 89 | -5 | High | CV2a_| Yes | ss 
61323 North MainSt___|Cohasset_ [1092+00 | H | 1 | 9 | -6 | High | CV3_ | Yes | 
7189 RipleyRoad____—*|Cohasset__[1140+50 | =| 1 | 82 | -2 | low |  CV5_ | Yes | MBTAcommitment_| 
8|8JamesLane__—'|Cohasset_ [1149400 | = | 1 | 80 | -5 ~~ | Marginal | CV6a_| Yes | 
9|17A Spring Street___|Cohasset_ [1159400 | =| 1 | 81 | -5  ~~| low | CV6b_ | Yes | is 
10]79 Spring Street____—-|Cohasset__[1167+80 | H [| 141 | 81 | -5 ~~=| low | CV6éd_ | Yes | ss 
11/44 LanternLane__—'|Cohasset__[1171+80 | [| 1 | 80 | -4 ~~] Marginal | CV6éd_ | Yes | sds 
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MBTA Greenbush Line 5/23/01 10:09]Marginal=0 dB 





Low =1-2 dB 
Section 61 - Summary of Noise Impacts and Mitigation Moderate=3-5 dB 
(Notes: Historic properties indicated by "H", commitment greater than impact noted by "*") Severe=F TA level 
Actual MBTA Sound Insul. 
Dwelling Impact Commit. Noise Wall Mitigation EIR Impact Receiver 
No. Address Town Station Notes Units dB Impact,dB Effect, dB Amount Category Code 
SCITUATE 


1[52H.T.BaileyRd. [Scituate [1227425 | | tt 85000] Low | SO 
21776 Country Way [Scituate |1243+00_ | H | tf 6} SE $390,000] Severe | Ste 
3|762-766 Country Way {Scituate |1243+60_ | H | 5} tt 825,000] Low St 
4)24-26 Wade St____—[Scituate(|1250+60_ | | tT $30,000] Moderate | St 
S|11 Wade St__ [Scituate 1252420 | tt 85000] Low Sta 
6|7 Gridley Bryant____‘|[Scituate_ [1254480 [| | tA $20,000] Moderate | S22 
7|9 Gridley Bryant____‘|[Scituate__-|1256+00_ | | tt $5,000] Low SB 
8|13 Gridley Bryant___[Scituate_|1257+40_ [| | ttt $10,000] Low SH 
9|17 Gridley Bryant___[Scituate_|1258+80_ [| | ttt $10,000] Low SS 
10/21 Gridley Bryant___|Scituate_[1260+00 | | Tt 
11/25 Gridley Bryant___|Scituate_([1261+40 | Tt 
12/32 Village Lane___—|Scituate_([1260+60 | | po SO] Marginal | S7a 
13/35 Village Lane___|Scituate_([1263+00_ | | 
14/28 Gridley Bryant___|Scituate_([1263+20 | | 
15148 ChetWay Scituate [1274480 | | 
16/138A Hollett St.__—|Scituate_([1282+70_ | Tt 
17/138 Hollett Street___|Scituate_[1284+40 | Tt 
18/137 Hollett Street___|Scituate_([1285+80_ | | 
19/139 Hollett Street___|Scituate_[1286+00 | | | 
20|27 Pleasant St.____—*{Scituate_|1305+20_ [| | 
21/80 Captain Pierce Rd.[Scituate [1311400 [| | 
22 
23|75 DreamwoldRd_ {Scituate |1317+50_ | | 
24/171 Lawson Road [Scituate |1319+90_ [| | 
25|170 Lawson Road___[Scituate__(|1326+30_[| | tS 
26/144 Lawson Road [Scituate |1327+90_| | tS 
27|138 Lawson Road {Scituate [1329410 | | tS 
28/132 Lawson Road {Scituate |1330+80_[| | tS 


Lae 
ae 
Le 
aa 
Lee 
ee 
[ie 
[Eee 
|---| $30,000] Severe | S13 
poo 80 Marginal, =| S14 
poo $5,000] Low SIS 
po | $25,000] Moderate | S16 
| -- | $15,000] Moderate | S18 
poo | $5,000] Low | S18 
poo $5,000] Low S19 
| o-- | $25,000] Moderate | S20 
po | $25,000] Moderate | S21 
| | $25,000] Moderate | S22 
| | $25,000] Moderate | S23 
| -- | $20,000] Moderate | S24 
| o-- | $20,000] Moderate | S25 
poo BO] Marginal, =| S26 
poo $5,000] Low S27 
a 
a 


a) 
a) 
Ld 


29/126 Lawson Road___{Scituate [1332410 [| | 
30|122 Lawson Road___|Scituate__|1333+90_ [| | 
31|118 Lawson Road___|Scituate__(|1334+80_| | tt 
32|56 Old Colony Way [Scituate [1359400 | | 
33/50 Old Colony Way [Scituate |1360+50_ | | tt 
34|44 Old Colony Way [Scituate [1362400 | | tT 
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MBTA Greenbush Line 5/23/01 10:09]Marginal=0 dB 





Low =1-2 dB 
Section 61 - Summary of Noise Impacts and Mitigation Moderate=3-5 dB 
(Notes: Historic properties indicated by "H", commitment greater than impact noted by "*") Severe=F TA level 
Actual MBTA Sound Insul. 
Dwelling Impact Commit. Noise Wall Mitigation EIR Impact Receiver 
No. Address Town Station Notes Units dB Impact,dB Effect, dB Amount Category Code 


35/38 Old Colony Way [Scituate |1363+00_ | | $15,000] Moderate [| S30___ 
36|32 Old Colony Way [Scituate [1365400 | | ttt $10,000] Low ST 
37|28 Old Colony Way [Scituate |1366+20_ | | tt $15,000] Moderate | S32 
38|22 Old Colony Way [Scituate |1367+50_ | | tL $15,000] Moderate | S33 
39|18 Old Colony Way [Scituate |1368+50_ | | ttt $10,000] Low S84 
40|16 Old Colony Way [Scituate |1369+60_[| | ttt 810,000] Low S85 
41|10 Old Colony Way [Scituate [1371400 | * | tf tS $15,000] Low S86 
42|6 Old Colony Way {Scituate [1372400 | | ttt 810,000] Low S87 
432 Old ColonyWay {Scituate |1373+50_ | | tT $15,000] Moderate | S38 
44/36 ThomasAve {Scituate (|1375+00_ | | ttt 810,000] Low S89 
45|26 ThomasAve__—'{Scituate_*|1376+40_ | | tT $15,000] Moderate | S40 
46|54 Kane Drive {Scituate (|1390+60_[| | ttt 85,000] Low S42 
47|50 Kane Drive [Scituate [1392400 | | tt 85000] Low | S43 
48/44 Kane Drive [Scituate [1393400 | | tt 85000] Low | S44 
49/40 Kane Drive [Scituate [1394400 | | tt $10,000] Low | SAB 
50|32 Kane Drive {Scituate [1396400 | | tt $5,000] Low SHE 
51/28 Kane Drive {Scituate |1397+00_ | | ttt $10,000] Low SAT 
52|46 Station Street___‘[Scituate_(|1413+80_ [| | tt 85,000] Low S50 
53|WheelerPark [Scituate [1424400 [| | 2B] ST S| Noise Wall_| Moderate | S51 
54|214R Stockbridge Rd.[Scituate_|1448+00 | * | tt tT $15,000] Low S52 
55|242 Stockbridge Rd_ [Scituate [1454400 | tO 8 Marginal | S53 
56|254 Stockbridge Rd_ [Scituate [1457400 | | PP None S54 
57|19 Ford Place {Scituate |1467+80_ | | None S62 
58|23 Ford Place {Scituate |1468+30_ | | tone SEB 


59|32R Driftwa 1484450 | Tt $30,000 
Total 148 $740,000 
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5/23/01 10:09 Marginal=0 VdB 





MBTA Greenbush Line 
Low=1-2 VdB 
Section 61 - Summary of Vibration Impacts and Mitigation Moderate=3-5 VdB 
(Notes: Historic properties indicated by "H", "Partial" indicates mitigation limited by xing or turnout) High=6-14 VdB 


Dwelling VdB Ballast Mat EIR Impact Receiver Mitigation | Pot. Damaging=15+VdB 
No. Address Town Station Notes Units Level Effectvnss,VdB Category Code Proposed? Comment 


SCITUATE 
1 
2|25 Gridley Bryant____|[Scituate_ [1261440 | | 1 | 80 Marginal =| SV2_| No |__—Nottcosteffective _| 
3|137 Hollett Street___ [Scituate |1285+80_| | 1 | 83-2 Moderate | = SV5_—| No Not cost effective, xing | 
41144 Lawson Road [Scituate |1327+90 | | 1 | 80 -T Marginal =| ~~ SV8_ | No | Notcosteffective | 
5|138 Lawson Road [Scituate [1329410 | | 1 | 82 tow SV | No Notcosteffective | 
6|Wheeler Park {Scituate [1424400 | | 26 | 80 | 2 Marginal, =[SV20-Sv23]_ Yes | 
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MBTA GREENBUSH LINE CORRIDOR FEIR 


GREENBUSH LINE CORRIDOR 
PROPOSED SECTION 61 FINDING 


ATTACHMENT 2 
MEMORANDUM OF UNDERSTANDING 
HINGHAM 


CHAPTER VIII —PROPOSED SECTION 61 FINDING 


MEMORANDUM OF UNDERSTANDING CONCERNING GREENBUSH RAIL PROJECT 


TOWN OF HINGHAM 
MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
EXECUTIVE OFFICE OF TRANSPORTATION AND CONSTRUCTION 


Memorandum of Understanding (AfOU) by and among the Town of Hingham, acting 
through its Board of Selectmen (Hingham), the Massachusetts Bay Transportation Authority 
(47BTA) and the Massachusetts Executive Office of Transportation and Construction (EOTC). 
_ Hingham, MBTA and EOTC agree as follows: 


i. introduction 


a. The MBTA has proposed to restore commuter rail service on the branch tine known 
as the Old Colony Greenbush Line in the towns of Braintree. Weymouth, Hingham, Cohasset. 
and Scituate, Massachusetts (the Greenbush Line Project or Project), 

b. The United States Army Corps of Engineers (Corps) is charged with regulating 
certain discharges proposed by MBTA as part of the Project of dredged or fill material to waters 
of the United States through issuance of a permit authorized pursuant to Section 404 of the Clean 
Water Act (the Permit) and the Permit constitutes an undertaking subject to Section 106 of the 
National Historic Preservation Act (16 U.S.C. 470f) (Section I 06), 


c. The Corps has determined that the Greenbush Line Project will have an effect on 
historic properties that are included, or are eligtble for inclusion, in the National Register of 
Historic Places, as the term “historic property" is defined in the regulations tmplementing Section 
106 and codified at 36 CFR Part 800. as amended (Part 800): | 


d. The. Corps is ia the process of consulting in accordance with Part 800 and in 
accordance with federal regulations issued by the Corps at 33 C.F.R. Part 325 (said Corps’ 
regulations and Part 800 collectively, Federal Regulations) with the MBTA. the Massachusetts 
Historic Commission (4ZHC) as the Massachusetts State Historic Preservation Officer (SHPO), 
the Advisory Council on Historic Preservation (ACHP) pursuant both to Section 106 and to 
Section 110(f}) of the National Historic Preservation Act (i6 ULS.C. 470 h-2(f)(Section 110), 
and with various other parties, including Hingham, on effects and potential adverse impacts and 
mitigation options to avoid or minimize adverse effects (the Section 106 Consultatiar}; 

e. The MHC ts concurrently reviewing the Project pursuant to its regulations at 950 
C.M.R. Part 71: 


f Based on the Section 106 Consultation, the Corps will determine which of the various 
historic resources located within the Area of Potential Effect of the Project will in fact be 


adversely affected: 











-_ 


£. Based on the Section 106 Consultation. the Corps will establish certain tenis and 


bad 


conditions to be included as part of the Permit it will issue whereby adverse atiects will be 
adequately mitigated: - 


h. Based on the Section 106 Consultation. the terms and conditions for «. - - mitigation 
may be established in accordance with the Federal Regulations either (i) through execution of a 
Memorandum of Agreement (AfQA) by signatory parties including MBTA, SHPO. ACHP. the 
Corps, and any other consulting party who may have obligations to perform and who may elect to 
execute such MOA, or (ii) if an MOA is not executed, by the Corps alone in its Permit terms and 
conditions following its required consultation with the ACHP (for purposes of this MOU, 
whether established under clause (i) or (ii), above, Section 404 Permit Mitigation Terms and 
Conditions): 


i. In addition to the Section 106 Consultation, the MBTA is conducting a review of 
environmental impacts generally in accordance with the Massachusetts Environmenta! Policy Act 
(EPA) as part of a concerted and good faith effort to minimize or avoid adverse environmental 
effects, including, without limitation, adverse effects on historic properties, said review including 
evaluation of alternatives to the proposed action and consideration of mitigation options: 


j. The MBTA ultimately anticipates receiving the approval of the Massachusetts 
Secretary of Environmental Affairs pursuant to Section 61 of MEPA that it has adopted all 
reasonable mitigation actions to avoid or minimize such adverse environmental effects (Section 


61 Finding); : 


k. As part of the overall historic and environmental review process for the Project and as 
part of the background to developing an effective mitigation program. MBTA is conducting 
mitigation planning discussions with representatives of each of the Towns of Braintree, Cohasset, 
Hingham. Scituate and Wevmouth within whose jurisdictions the Project will be completed; 


l. As part of these discussions with the various localities, MBTA and Hingham have 
considered certain mitigation options within Hingham to address potential adverse environmental 
impacts, specifically including, but not limited to. impacts on historic resources which are the 
subject of the Section 106 Consultation: 


m. As part of the discussions among Hingham. MBTA. and EOTC, the parties have 
reached consensus that certain mitigation measures within the Lincoin Historic District and 
specifically through the Hingham Square area of such District should be implemented, including 
construction of an underpass depicted on plans drawn tor purposes of consideration of this 
proposal by MK Centennial and bv JE Sverdrup Civil (the fatter termed in this MOU the 
Consultant) which are referenced below in this MOU (the Underpass). and 


n, EOTC and MBTA are prepared to support the mitigation program set forth below on’ 
the condition that Hingham will not object to the Project if said mitigation program is included as 
part of the Project. 


+ 





Po 


2. At Grade Mitigation Vieasures 


EOTC, MBTA and Hingham agree to jointly support the inclusion. as part of the Section 
404 Permit Mitigation Terms-and Conditions and as part of the MEPA Section 61 Finding, of (2) 
the mitigation measures which were proposed by the MBTA and which are sy- “antially as 
described inthe draft Section 106 Effects and Mitigation Report for Hingham. dated April 21. 
~000, and (6) the mitigation measures substantially as described in the attached list prepared by.” 
the Consultant dated May 4. 2000 and attached hereto as Exhibit I. Provided that such 
mitigation measures are so included, and subject to the other provisions of this MOU, Hingham 
shall not propose or request. as part of the Section 106 Consultation or as part of any other 
environmental or historic review process. including, without limitation, the process being 
conducted for the Project under MEPA, by the MHC pursuant to its regulations. and/or by the 
Corps under the Federal Regulations or the provisions of the National Environmental Policy Act. 
any mitigation measures other than those referenced in Exhibit 1 and in the other- provisions of 
this MOU below, unless, after prior consultation with MBTA. the MBTA concurs in writing in 
such additional proposal or request. 


3. Underpass 


EOTC, MBTA and Hingham agree to jointly support the inclusion, as part of the Section 
404 Permit Mitigation Terms and Conditions and as part of the MEPA Section 61 Finding, of the 
Underpass substantially as described in the Report issued: by MK Centennial dated October 18, 
1999 and in the “Technical Memorandum on Construction Issues for a Tunnel Through Hingham 
Square,” by Sverdrup Civil, Inc.. dated January, 2000, both of which are attached hereto as 
Exhibit 2. Such Underpass shall be incorporated in the Project in accordance with the following 


understandings: 


a. MBTA agrees to work with the Town to permit appropriate reuse by others at their 
risk and expense of the portion of the railroad right of way located above the Underpass in 
accordance with a reuse plan to be proposed by the Town and approved by the MBTA, it being 
understood that MBTA will retain use of certain areas for access. ventilation, maintenance, or 
operation of the Underpass. 


b. MBTA agrees to design the Underpass. and all overhead bridges on the Greenbush 
Line, with vertical clearance compatible with possible furtre 25 kV overhead elecwification of 


the Greenbush Line. 


¢. MBTA agrees to reanalyze noise. vibration and air quality impacts of the Project with 
the Underpass at portal locations for the purpose of determining, in accordance with MBTA 
mitigation policy, whether additional mitigation is appropriate at such locations. 


Provided that the Underpass is so included in the Section 404 Pennit Mitigation Terms ~ 
and Conditions and as part of the Section 61 Finding as described above, and subject to the other 
provisions of this MOU, Hingham shall not propose or request, as part of the Section 106 
Consuitation or as part of any other environmental or historic review process. including, without 


= Jj - 





-_ 


limitation, the process being conducted for the Project under MEPA. by the MHC Pursuant to its 
‘regulations, and/or by the Corps under the Federal Regulations or the provisions of the National 
Environmental Policy Act. any investment in a “tuanel” or other “below grade” tail line 
construction as an element of the Project other than the Underpass set forth in Exhibit 2. 


4, | Hingham Greenbush Historic Preservation Trust Fund 


EOTC, MBTA and Hingham agree to jointly support the inclusion, as part of the Section 

404 Permit Mitigation Terms and Conditions and as part of the Section 61 Finding, of the 

provision for the Hingham Greenbush Historic Preservation Trust Fund substantially as described 
in Exhibit 3, which is attached hereto. Provided that such Fund is so included in the Section 404 Doe 
Permit Mitigation Terms and Conditions and as part of the Section 61 Finding as described .-. 
“above, and subject to the other provisions of this MOU, Hingham shall not propose or request, as 

part of the Section 106 Consultation or as part of any other environmental or historic review 

process, including, without limitation. the process being conducted for the Project under MEPA. 

by the MHC pursuant to its regulations, and/or by the Corps under the Federal Regulations or the 

provisions of the National Environmental Policy Act,, any local preservation funding as .an 

element of Project mitigation other than that referenced in Exhibit 3. 


5. Litigation 


The parties understand that in the matter of Town of Hingham v. Rodney E. Slater et al, 
United States District Court for the District of Massachusetts. Civil Action No. 96-11650 RCL 
Magistrate Judge Collings issued, on December 3. 1999. his “Report and Recommendations on 
Plainuff's Amended Motion for Summary Judgment (#109), Massachusetts Bay Transportation 
Authority's Motion for Summary Judgment (#122) and Federal Defendant's Motion for Summary — 
Judgment (#124)," in which the Magistrate recommended that Hingham's Motion be denied and 
recommending that the MBTA‘s motion and the motion of the Federal Transit Admunistration be 
granted (“Magistrate's Recommendation"). in the event that this MOU is executed prior to 
receipt of a ruling by the United States District Court for the District of Massachusetts on the 
Magistrate's Recommendation, Hingham, contemporaneously with the execution of this MOU, 
shall execute and file. in the form approved by counsel and attached hereto as Exhibit 4. the 
Town's notification of the withdrawal of Plaintiffs objections to the Magistrate's 
Recommendations as the Final Judgment of the Count (“Final Judgment”). In the event that 
Judge Lindsay issues a ruling which, in MBTA‘s sole discretion. varies from such Final 
Judgment, in whole or in part. in a manner considered adverse by MBTA, Hingham. at MBTA‘s 
request, shall join the MBTA in (i) filing a motion for reconsideration of such determination or 
part thereof in the District of Massachusetts, and/or (ii) contemporaneously, executing a 
stipulation of dismissal of all claims with prejudice. In the event that MBTA determines to fife 
an appeal of any such niling in the United States Court of Appeals for the First Circuit. Hingham 
shall not oppose or contest any such appeal. 


6. Other Permits and Approvals 


Provided that the Project includes the mitigation measures described above at Paragraphs 


= 





ee ee ee eee 


Foal 


- through 3, Hingham shall not interfere with. impede or delay or otherwise Oppose or contest the 
application for and issuance of other permits or approvals required for the Project. whether the 
same are issued by Hingham or by any other federal. state or local permitting or approving 
authority. Without limitation. such other permits or approvals may include Conservation 
Commission approvals. sewer, water. electrical or other uti! ity connections, and Fire -.spartment 
permits. It is understood that certain of such permits or approvals are not within the ultimate 


contol or jurisdiction of the Board of Selectmen and that where such permit or approval is. - 
within the sole jurisdiction of other parties, this MOU is not intended to the restrict the exercise | 


of such jurisdiction by such other party. 


7. No Coaditions Subsequent 


The obligations of the parties hereto expressly are not conditioned on any subsequent 
event or action by any person, other than performance by the pasties of their respective 
obligations hereunder. provided that nothing in this MOU obligates the MBTA to proceed with 
the Project, it being understood that (a) if the MBTA elects to proceed with such Project, it shall 
be in conformance with the MBTA's capital investment program as the same may be approved 
from time to time pursuant to Chapter 161A of the Massachusetts General Laws, and (b) if the 
MBTA proceeds with the Project, now or at any time, it must include therein the mitigation 
program set forth in Paragraphs 2. 3 and 4 of this MOU, and the dispute resolution procedure set 
forth in Paragraph 8 of this MOU. It is also understood in this regard that the Section 106 
Consultation is in the process of being conducted by others. including MHC and the ACHP as 
well as the Corps, and must conclude prior to the determination by the Corps of its Section 404 
Permit Mitigation Terms and Conditions, it being further understood that the Corps has not made 


any determination in this regard as of the date of this MOU. 


§. Informal Dispute Resolution 


This MOU shali be enforceable in accordance with its terms by anv party hereto in a 
Massachusetts court of competent jurisdiction, provided that prior to commencement of such 
enforcement, the parties agree to conduct timely, informal dispute resolution as follows: 


a. Hingham shall designate in writing to MBTA its authorized representative who shall 
be responsible for conducting the first stage dispute resolution described below and shall include 
in such written communication the representative's voice. fax and email information. MBTA 
hereby designates as its authorized representative Director of Environmental Affairs. currently 
Andrew D, Brennan. who may be reached at 617-222-3126 (voice}, 617-222-1557 (fax) and at 


abrennan@mbta.com. 


b. For purposes of first-stage dispute resolution, either MBTA or Hingham shali notfy 


by telephone, with confirmatory written notification by fax or email. that it disputes an action or 


omission to act by the other party in accordance with the party's obligations hereunder. stating 
briefly the basis for the dispute. The other party shall respond within forty-eight hours of receipt 
of such notification, by return phone call, with written confirmation by fax or email, describing 
iis response to same. and shall make him or herself available to meet and conier in person with 


_i- 





-_ 


omission to act by the other party in accordance with the party's obligations hereunder. Stating 


briefly the basis for the dispute. The other party shall respond within forty-eight hours of receipt 
of such notification, by retum phone call, with written continnation by fax or email, describing 
tts response to same. and shall make him or herself available to meet and confer in “erson with 
the party raising the dispute within three (3) business davs after the date the respurcing party 
issued its reply. The parties agree to then meet and confer in good faith to resolve the dispute to 


thetr mutual satisfaction. 


c. In the event that the result of the meet and confer in the first Stage Is considered to be 
matenally unsatisfactory by either party, such party shall initiate second Stage dispute resolution 
by notifving the other party's designated representative of same. Within ten ( 10) business days 
thereafter (or at such later date as the parties may mutually agree in writing), the General 
Manager of the MBTA (or his designated and authorized representative who shall also be an 
officer of MBTA), together with a senior official of EOTC, and the Hingham Selectmen (not less 
than a majority thereof), shall meet and confer in good faith and reasonably to resolve such 
dispute. At such meeting, the parties may agree in wnung to extend the time to resolve the 
matter if the parttes believe that reasonable progress is being made. [f at the end of the inifial 
meet and confer or at the conclusion of such other meetings or conferences the Selectmen and 
General Manager may agree to conduct, either party determifies that the dispute has not been 
satisfactorily resolved, such party shall notifv the other orally with written confirmation by fax or 
email that the second stage dispute resolution process is terminated. : 


d. Either party may proceed to exercise its remedies for breach of this MOU under law 
but shall not commence such action until after ten (10) business days following the close of 


second stage dispute resolution. 


9. Gereral 


a. This MOU represents the entire agreement between and among the parties hereto © 


svith respect the Project and supersedes any and all prior discussions or understandings with 
respect thereto, whether the same were oral or in writing. 


b. This MOU may not be modifted or amended in whole or in part except by a written 
instrument signed bv all parties to this MOU. 


c. This MOU shall be govemed by and construed in accordance with the laws of the 
Commonwealth of Massachusetts. ; 





Ce ee 


The partes to this MOU have entered their signatures hereto as a sealed instrument 





HINGHAM BOARD OF SELECTMEN 


+ co 


Martin Crane, Chairman date 
A . SHS D 
Katharine W. Reardon, Member date 


Mathew E. Maclver, Member 








MEMORANDUM OF UNDERSTANDING 
TOWN OF HINGHAM, MBTA anp EOTC 
GREENBUSH LINE PROJECT 


EXHIBIT fl: SPECIFIC PROJECT MITIGATION 


Station Street Parking Lot 


eed 


had 


On MBTA’s request, the Town shall allow the MBTA to utilize the Station Street parking fot, 
or such other equivalent Town land as is reasonably acceptable to MBTA, for constnuction 
Staging at no cost to MBTA. 
Subject to item 1, above, MBTA agrees to repave and restripe the Station Street parking lot 
owned by the Town at the completion of construction of the Project. | 

subject to Item 1 above, MBTA and the Town shall cooperate in developing a reasonable 
alternate plan for replacement parking during construction. 

MBTA agrees to provide either a sidewalk on the south side of Station Street or a walkway 
along the north side of the Uinderpass boat section between #27 Station Street and existing 
sidewalks on North Street or South Street respectively. 

MBTA agrees to replace the existing bus shelter on Station Street with a new shelter 
consisting of'a dark colored “omamental” shelter of a design mutually acceptable to Hingham 
and MBTA. 


Grade Crossings 


1. 


~ 
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MBTA agrees that train horns will not be sounded in H ingham at any grade crossing, except 
in emergency or temporary situations. | 

MBTA agrees to use. at the following grade crossings. grade crossing treatments consisting 
of four quadrant gates, provided that such use is consistent with applicable federal or state 
regulations, and provided further that such use shall be subject to MBTA's determination that 
appropriate safety considerations at each such crossing are satisfactorily resolved: (a) Fort 
Hill; (b) West-South Saeets, (c) Hersey Street. (d} Water Street. (e) Summer Street. (f Kilby 
Street, (g) Fort Hill Street and (h)} Hull Street. 

MBTA agrees that median barriers. if used. will not exceed 100 feet in length. 

MBTA agrees to provide a 35 foot radius paved tumaround on Weir Street north of the - 
railroad. 

MBTA agrees to provide a 12 foot wide. gravel roadway along the north side of the ratiroad 
between Weir Street and Hull Street to provide pedestian and emergency vehicle access 
between these nwo points. 

MBTA agrees to provide a 22 foot wide paved connector roadway along the south side of the 
ailroad between Eldridge Court and Water Street with a sidewalk on the side of the Town’s 
preference, 7 

MBTA agrees to provide a left-tum/by-pass lane at Hull Street and East Streets that is not 
located on the track. 
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8. MBTA agrees to provide a 3-space parking area and 12 foot wide gravel walkwev at Fort Hill 
and French Streets to accommodate public access to the Grossman Property Coas-rvation 
Land. 

?. MBTA agrees to design the intersection and grade crossing at Fort Hill. South. and West 
Streets to minimize the amount of pavement and the number of traffic islands to 1::2 extent 
reasonably possible. | 

[0. MBTA agrees to design the Hull Street grade crossing to be compatible with reconstruction - - 
work at Hull and East Streets intersection currently planned by the Town to the extent 
reasonably possible. : | : : 

11. MBTA agrees to abide by the preferences of the Town regarding the operation of new traffic 
signals to the extent reasonably possible and consistent with generally applicable standards of 

the Massachusetts Highway Department (MHD). 

i2. MBTA agrees to analyze the intersection of Beale, West. and North Streets and to make . 

“hecessary improvements in accordance with the Town's preferences to the extent reasonably 
possible. | 

13. MBTA agrees to analyze the intersection of Hersey, Thaxter. and North Streets and to make 
necessary improvements in accordance with the Town’s preferences to the extent reasonably 
possible. 

14. MBTA agrees to design the Fort Hill, South, and West Streets grade crossing so as to not 
require relocation of the South Shore Country Club driveway. 

15. MBTA agrees to remove excess pavement and provide appropriate {andscaping at crossings - 
that are closed. 

16. Town agrees to closure of Fort Hill Street East Crossing. 

(7. Town agrees to closure of Torrent Crossing. 

[8. Town agrees to closure of Eldridge Court Crossing based on understanding at Item 6, above. 

{9. Town agrees to closure of Weir Street Crossing. | 


Stations 


l. MBIA agrees to provide approximately 190 parking spaces at West Hingham Station 

substantially in accordance with the attached plan (see Exhibit 1A, attached hereto). 

MBTA agrees to locate the parking lot at West Hingham Station so as to provide buffer areas 

between it and the abutting residences on both sides substantially in accordance with the 

attached plan (Exhibit 1A, attached hereto). 

MBTA agrees to provide sidewalks on both side of the streets within the limits of roadway 

reconstruction at the intersection of Fort Hill. South, and West Streets and to provide a 

sidewalk along Fort Hill Street between the Station property and South Street and along the 

north side of the Railroad between Fort Hill Street and the Station Platform. 

+. MBTA agrees to provide approximately 479 parking spaces at Nantasket Junction Station 
substantially in accordance with the attached plan (see Exhibit LB. attached hereto). 

5. MBTA agrees to provide a buffer area 20 feet in width between the parking area and the 
north property line at Nantasket Junction Station. 

6. MBTA agrees to provide an access road to the parking fot from Kilby Street along the north 
side of the railroad; and that such road will be for two-way traffic tf compatible with the 
design of the Kilbv Street grade crossing. 
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in the event that the MBTA determines, in consultation with the Town. that additional station 
parking serving Nantasket Junction is required. MBTA agrees to acquire appropriate fand 
area to the extent reasonably available, considering cost as well as feasibility of land 
acquisition, to achieve the following: 


a. Provide for approximately 200 additional parking spaces south of the 
railroad along the west side of Kilby Street. 

b. Deed to the Hingham Conservation Commission additionat land 2s 
available and as described below at Wetlands Mitigation, {tem 4. 

c. Construct new sidewalks on the east side of Summer Street between Route 


3A and the railroad: and on the north side of Route 3A between Summer Street 
and Kilby Street subject to approval by MHD. 

MBTA agrees to reevaluate a proposed left tum lane on Route 3A eastbound at 

_ Summer Street in consultation with the Town and MHD. . 

MBTA agrees to design station lighting so as to minimize light spiltover impacts on adjacent 

properties. 


Fencing a” 
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MBTA agrees to move the fence line away from the railroad property line as required to 
permit public pedestrian and maintenance access to the Grossman Property Conservation 
Land from French Street. | 

MBTA agrees to provide fencing on the south side of the railroad between French Street and 
New Bridge Street along the Grossman Property Conservation Land. 

MBTA agrees to provide solid fencing along the south side of the railroad between station 
8504-00 and South Street along the South Shore Country Club. 

MBTA agrees to provide fencing on the south side of the railroad in the vicinity of West 
Hingham Station. 

MBTA agrees to provide fencing on the south side of the railroad between Summer and 
Kalby Streets. 

MBTA agrees to provide solid fence or noise walls on both sides of the railroad between 
Water Street and Route 3A, and between engineering stations 880 and 890. 

MBTA agrees to provide fencing on the north side of the railroad behind Bares Road. 
MBTA agrees to provide steel picket fence between Hersey Street and Water Street on both 
sides of the right-of-way. 

\IBTA agrees to review on-site bv hi-rail the actual fencing locations for deficiencies with 
appropriate Town officials prior to the start of service. 


ivoise Mitigation 


1. 


In addition to the noise wail treatments to be financed by MBTA to reduce noise impacts 
within the area between the Torrent Crossing area and Hersey Street (generally, Stations 880- 
$90) and between Water Street and Route 3A (generally, Stations 930-938), MBTA agrees to ~ 
provide sound insulation treatments, otherwise appropriate under MBTA’s noise mitigation 
policy, to mitigate remaining noise impacts not otherwise mitigated by the noise wall 
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(reatnents, up to but nor exceeding a cost of $5,000 per decibel (dbA) of noise iicrement 
remaining after noise wall installation, or $25.000 per dwelling unit. whichever i less. 


Certain Historic Mitigation 
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MBTA agrees to fund the relocation of #223 South Street to a new foundation so as to 

provide preater distance between this home and the railroad subject to the agreement ofthe - - 
property owner and provided that Torrent Crossing is‘closed and that the Town transfers to 

the property owner sufficient land formerly used for the street at nominal cost to enable this 
improvement, | | 

MBTA agrees that aay new traffic signal equipment will be dark colored andofan | 
omamental type in accordance with the Town’s preferences to the extent reasonably possible, 
MBTA agrees that all chain link fence in the Fort Hill Street and Lincoln Historic Districts 

will be black color. “ . 


Wetlands Mitigation 
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MBTA agrees to make improvements to the Town Brook drainage system between West 
Hingham Station and Hingham Harbor to reduce flooding, subject to resolution of 
engineering design issues in consultation with the Town’s engineers. 

MBTA agrees to make improvements to the Home Meadows culvert between Home 
Meadows and Hingham Harbor to eliminate the tidal restriction that presently exists to the 


design issues in consultation with the Town’s engineers. 

MBTA agrees to modify the Weir River Bridge or provide new culverts under the track so as 
to reduce flooding south of the railroad in this area, but only if the Town’s engineers certifies 
in writing to MBTA that the resulting, additional flow can be contained by the Foundry Pond 
Dam. and the MBTA concuts with said certification. and provided further that this work is 
counted towards the MBTA's wetlands mitigation obligations. , 

Consistent the action.described above at Stations, Item 7, in the event that the MBTA 
determines, in consultation with the Town. that additional station parking serving Nantasket 
Junction is required, MBTA agrees. to the extent reasonably available, considering cost as 
well as feasibility of land acquisition, to acquire and deed to the Town of Hingham 
Conservation Commission at not cost. land bounded by Kilby Street. Route 3A. existing. 
conservation land, and the Railroad, specifically the properties identified by the Hingham 
Assessor’s office on Map 52 as Lots 1, 23, 24. 25, 67, and 68, except for the area to be 
reserved for future station parking, and provided that this action is counted for purposes of 
MBTA’s wetlands mitigation obligations if this action is taken during the 2ppropniate time 
period. 

MBTA agrees to replace the Fresh River Culvert with a structure that is reasonably 
equivalent hydraulically, and in implementing this action. to consider the concems of the 
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largely of wetlands adjacent to the Roc-Fal Road subdivision. provided that this action is “REE 
counted for purposes of MBTA's wetland’s mitigation obligations. | ne 


Certain Other Understandings 


1. MBIA agrees to join with the Town in consulting with the South Shore Country Club 
Committee, Trustees of the Hingham Cemetery, and the Abbott of the Glastonbury Abbey to - 
discuss specific mitigation concerns related to those properties. Hingham and MBTA will 
support implementation of mitigation measures recommended during the discussions referred 
to above to the extent reasonably consistent with Project mitigation policies generally. 
MBTA agrees to develop tn cooperation with Hingham a construction mitigation plan to the 
extent reasonably consistent with Project mitigation policies generally, recognizing that the 
Town’s goals remain that of minimizing adverse construction impacts i in residential areas and 
supporting the economic viability of the downtown area. a 
MBTA agrees to meet with the Town to discuss the findings of a technical memorandum to 
be prepared by the Consultant regarding changes in proposed noise and vibration mitigation. 
4. At the request of the Town, MBTA agrees to meet and discuss with interested residents of the 
Eldnge Cour/Green Street area the options to discuss safety concerns, pedestrian access, 
including the possibility of a pedestrian undercrossing, and noise and historic mitigation 
colcems. 
3. MBTA agrees to consult with the Town of Hingham Sewer Commission regarding the 
relocation of sewers required to construct the underpass. and other impacts of the Project on 
the sewer system, and to address the sewer commission’s concems to the extent feasible. 
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INDEPENDENT ANALYSIS OF | 
THE OLD COLONY GREENBUSH PROJECT | 


Performed for: 


Massachusetts Bay Transportation Authority 


Performed by: 


ME Centennial 
279 Turnpike Street 
Canton, MA 0262) 


October 18. 1999 | 











Massachusetts Bay Transportation Authority 
Old Colony Railroad Rehabilitation Project. 
the Greenbush Line 


echnical Memorandum 


Construction Issues for a 
Tunnel 
Phrough Bingham Square 


Sverdrup Civil, Inc. 
January 2000 


SCIVBOSADM WSYS'PRODOSTSGREENREPORTSAVST construction Issues.doc 
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EXHIBIT 3: HINGHAAL GREENBUSH HISTORIC PRESERVA TION TRUST FuNxp 


Fund Amount: Payments totaling $1,350,000. which shall be payable in installments by 
the MBTA in accordance with its capital program budget to the 
Treasurer of the Town of Hingham as follows: {a} 3500.000. pavable 
within thirty (30) days after the date of commencement of revenue 
service of the Project: (b) $300.000. payable one year thereafter: (c) 
3300.000. payable two years thereafter: and ( d) $250.000. pavable three- 
years thereafter . 


A fund shall be established. known as the Hingham Greenbush Historic 
Preservation Trust Fund (“Trust Fund”). which. together with interest 
thereon, shali be available only for the following purposes: 


i 


Purposes: 


(A) historic preservation projects that are consistent with the 
secretary of the Interior's Standards for the Treatment of Historic 
Properties and that are for physical improvements to preserve and protect 
properties which are (i) individuafly listed in. or which conmibute to 
districts listed in or cligible for listing in the National Revister of 
Historic Places and (ii) within the Area of Potential Effect of the Project, 
such historic preservation projects to include exterior improvements to 
historic properties as defined above and/or landscape or other physical 
improvements to public spaces. including streetscapes. located within the 
Area of Potential Effect tor the Project: and 


(B) the reasonable costs of administration bv the Hingham 
Historical Commission (HHC)} of the application for and grant of such 
funds. provided that such eligible administration costs shall not include 
costs of salaries or associated overhead of Town cmplovees or fees and 
shall not include expenses for consultants other than those consultants 
who may be engaged to perform services in connection with the design 
and execution of specific preservation projects permitted under (A) 
above. 


Administration: The Trust Fund shall be administered by the Treasurer of the Town of 

| Hingham in accordance with applicable law and in accordance with 
guidelines adopted by the HHC after consultation with and upon the 
approval of the Massachusetts Historical Commission. Said guidelines 
shall establish technical. administrative and financial criteria and 
procedures for the operation of the Trust Fund and the distribution of 
loans or grants theretrom only for the purposes described above. 
including the review. prior to any such distribution. of an application 
therefore by any person seeking to draw from such Trust Fund. which 
shall first have been reviewed and approved bv the HHC. The HHC 
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shall file with the Massachusetts Historical Conamission and the META 
2 report on or before October 1 following the end of the previous fiscal 
vear describing tn reasonable detail the uses to which the Trust Func was 
devoted during said fiscal year. including costs of administration. The 
MHC and the MBTA shall have the right to audit such Trust Fund. 
directly or through their agents or representatives, not more frequen::y 
than once in cach such year. 
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EXHIBIT 4d: HINGHAM CORRESPONDENCE TO U.S. DISTRICT Courr 


HOVEY & KOENIG LLP 
75 STATE STREET. 7" FLOOR 
. BOSTON. MASSACHUSETTS 02109 





WILLIAM V. HOVEY Telephone 617-443-0123 Plymouth Oice 
ALLEN B. KOENIG Telecopier 617-443-0122 Piymouth. MAC 02360-3854 
email: plp@hovevkoenig.com _- Telephone 508-747-6259 
: - T 
OF COUNSEL | elecapier 508-746-6075 
PETER L. PUCILOSKI a 
Please Send Correspondence 


fo Boston Address | 
May 15, 2000 


The Honorable Reginald C. Lindsay 
United States District Court for the 
District of Massachusetts 

U.S. Courthouse, Suite 5130 

i Courthouse Way 

Boston, MA 02210 







Town of Hin v. Rodney Slater Secreta 


Re: U. 
United States District Court No. 96-1 1650-RCL 





Dear Judge Lindsay: 


Judgment of the Court pursuant to Fed. R. Civ. P. $8, of the Recommendation of Magistrate 
Judge Collings in his Report and Recommendation issued on December 3. 1999, sranting the 
motions for summary judgment of the MBTA (#122) and of the Federal defendants (#129) and 
denying the amended motion for summary judgement of the Town of Hingham (#109). | 


Very truly yours. - 


Peter L. Pucifoski 


PLP/mke 
co: Robert W. Curry, Esquire 
Edwards & Angell. LLP 





al 


101 Federal Street 
Boston, MA 02110-1800 


cc: Anita Johnson, Esquire 
Assistant U.S. Attorney 
U.S. Courthouse, Suite 9200 
i Courthouse Way 
Boston, MA 02210 
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MBTA GREENBUSH LINE CORRIDOR FEIR 


GREENBUSH LINE CORRIDOR 
PROPOSED SECTION 61 FINDING 


ATTACHMENT 3 
MITIGATION AGREEMENT 
C OHASSET 


CHAPTER VIII — PROPOSED SECTION 61 FINDING 


MITIGATION AGREEMENT 
CONCERNING 
THE GREENBUSH LINE PROJECT IN THE TOWN OF COHASSET 


TOWN OF COHASSET 
MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
EXECUTIVE OFFICE OF TRANSPORTATION AND CONSTRUCTION 


This Mitigation Agreement is entered into this 15th day of May, 2001, by and among the 
Massachusetts Bay Transportation Authority (the MBTA), the Massachusetts Executive Office 
of Transportation and Construction (EOTC), and the Town of Cohasset Board of Selectmen 
(the Selectmen). 


RECITALS 


The MBTA has proposed the restoration of commuter rail service at grade on the Old Colony 
Greenbush Line through the towns of Braintree, Weymouth, Hingham, Cohasset, and Scituate 
(the Project) for the purpose of improving the quality and equity of distribution of transportation 
services in this corridor and in support of the Commonwealth's long-term transportation and 
environmental strategy for the Boston metropolitan area. 


The parties and their advisors have conducted extensive discussions over the past several 
years regarding potential adverse impacts of the Project and means to avoid, minimize, or 
mitigate them. Among other purposes, these discussions pertained to the process of preparing 
and publishing the Final Environmental Impact Report (FEIR) for the Project, which MBTA 
expects to circulate for public comment in May, 2001, in accordance with the Massachusetts 
Environmental Policy Act (MEPA). 


Under MEPA, MBTA is required, subsequent to the Secretary of Environmental Affairs 
determination of adequacy of the FEIR, to file a Mitigation Finding (the Section 61 Finding) 
under MEPA Section 61 (confirming the various measures which MBTA will take to avoid or 
otherwise mitigate adverse environmental impacts that may otherwise occur in the absence of 
mitigation). 


The Project requires the taking and use of the former railroad right of way in Cohasset, 
currently owned by the Town. 


Based on MBITA's agreement to undertake the Environmental Mitigation Actions and Land 
Acquisition Arrangements described in this Agreement and to include all of them in the Section 
61 Finding, the Selectmen have agreed to cooperate with the MBTA in the completion of the 
permitting and approval process for the Project as more particularly stated hereafter. 


NOW THEREFORE, in consideration of the foregoing and of other good and valuable 


consideration, the receipt and sufficiency of which is hereby acknowledged, the parties agree 
as follows: 
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i Selectmen's Cooperation 


In consideration of this Agreement with the MBTA and EOTC, the Selectmen, as the Town's 
Chief Executive, consistent with applicable laws governing, and subject to the limitations on, 
their role as Chief Executive, agree that the Town will not interfere with, impede or delay, or 
otherwise oppose or contest, the application for and issuance of permits or approvals required 
for the Project, whether the same are issued by Town or by any other federal, state, or local 
permitting or approving authority. These other permits or approvals may include (by way of 
example) Conservation Commission approvals, sewer, water, electrical or other utility 
connections, and Fire Department permits. It is understood that certain of such permits or 
approvals are not within the ultimate control or jurisdiction of the Selectmen and that where 
such permit or approval is within the primary jurisdiction of other permitting authorities, this 
Agreement is not intended to restrict the exercise of such jurisdiction by such other permitting 
authority. 


2. Changes in Impacts or Project 


2.1 The Selectmen acknowledge that they have had an extensive opportunity to review the 
potential impacts of the Project within the Town and agree that based on this 
assessment, the Selectmen will not seek any further mitigation measures associated 
with the Project unless there are material changes in the Project which produce 
significant new adverse impacts (New Adverse Impacts) which are not described in the 
FEIR (Material Changes). If a Material Change should arise, the MBTA shall take all 
feasible and practicable measures to mitigate such Impact (Additional Mitigation 
Measures). The MBTA and EOTC also agree that the Selectmen may propose to the 
MBTA and, subject to the provisions of this Agreement, to any permitting authority 
having jurisdiction over the New Adverse Impact, such Additional Mitigation Measures, 
but only if such Measure is first reviewed in advance by the Selectmen with the MBTA, 
and the MBTA approves the addition of such Measure to the mitigation understandings 
to be incorporated as part of the Project, or, if the MBTA does not concur in the 
Selectmen's proposal, that the Selectmen and the MBTA have engaged in the informal 
dispute resolution process set forth in this Agreement at Section 4 prior to the 
Selectmen advancing any such Additional Mitigation Measure to such other permitting 
authority. 


2.2 The MBTA agrees that it will provide any additional funding that may be required to 
implement such Additional Mitigation Measures, whether determined in accordance with 
Section 2.1 above or in the process of informal dispute resolution under Section 4 
below. 

3. Environmental and Related Mitigation Actions 

The MBIA shall take the mitigation actions described in Sections 6 and 7 of this Agreement 

and shall include these measures in the Section 61 Finding relating to environmental mitigation 

measures within Cohasset. 


4. Informal Dispute Resolution 
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The parties agree that prior to commencement of any litigation concerning disputes arising 
under this Agreement, the parties shall conduct timely, informal dispute resolution as follows: 


4.1 


4.2 


4.3 


4.4 


4.9 


Town's authorized representative who shall be responsible for conducting the first stage 
dispute resolution described herein shall be the Town Manager, currently Mark Haddad, 
who may be reached at 781-383-4105 (voice), 781-383-0228 (fax), and at 
mhaddad396@aol.com. MBIA's authorized representative shall be the Director of 
Design and Construction, currently Eric Botterman, who may be reached at 61 7-222- 
3116 (voice), 617-222-1557 (fax), and at ebotterman@mbta.com. 


For purposes of first-stage dispute resolution, either MBTA or Town shall notify the 
authorized representative of the other party by telephone, with confirmatory written 
notification by fax or email, that it disputes an action or omission to act by the other 
party, stating briefly the basis for the dispute in accordance with the party's obligations 
hereunder. The other party shall respond within two (2) business days of receipt of such 
notification, by return phone call, with written confirmation by fax or email, describing its 
response to same, and shall make him or herself available to meet and confer in person 
with the party raising the dispute within three (3) business days after the date the 
responding party issued its reply. The parties agree to then meet and confer in good 
faith to resolve the dispute to their mutual satisfaction. 


In the event that the result of the meeting in the first stage is considered to be materially 
unsatisfactory by either party, such party shall initiate second stage dispute resolution by 
notifying the other party's designated representative of same in writing. Within ten (10) 
business days thereafter (or at such later date as the parties may mutually agree in 
writing), the General Manager of the MBTA (or his designated and authorized 
representative who shall also be a senior manager of the MBTA), together with a senior 
official of EOTC, and the Selectmen (not less than a majority thereof), shall meet and 
confer in good faith to resolve such dispute. At such meeting, the parties may agree in 
writing to extend the time to resolve the matier if the parties believe that reasonable 
progress is being made. If at the end of the initial meeting or at the conclusion of such 
other meetings or conferences the Selectmen and General Manager may agree to 
conduct, either party determines that the dispute has not been satisfactorily resolved, 
such party shall notify the other orally with written confirmation by fax or email that the 
second stage dispute resolution process is terminated. 


Either party may proceed to exercise its remedies for breach of this Agreement under 
law but shall not commence such action until after ten (10) business days following the 
close of the second stage dispute resolution. 


All direct abutters, who are not otherwise covered by the Section 106 Programmatic 
Agreement, claiming damage or loss arising out of project design, construction, or 
operations may at their election also avail themselves to the informal dispute resolution 
set forth herein. As an alternative to the dispute resolution procedure, all direct abutters, 
who are not otherwise covered by the Section 106 Programmatic Agreement, claiming 
damage or loss arising out of project design, construction, or operations may at their 
election choose binding arbitration in lieu of the procedure described in 4.2 and 4.3 
above. All Direct abutters who are covered by the Section 106 Programmatic 
Agreement, claiming damage or loss arising out of project design, construction, or 
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4.6 


5.1 


9.2 


9.3 


5.4 


6. 


operations may at their election avail themselves to the informal dispute resolution for 
issues that are not covered under the Section 106 Programmatic Agreement only. The 
direct abutters covered by the Section 106 Programmatic Agreement, claiming damage 
or loss arising out of project design, construction, or operations may also at their 
election choose binding arbitration in lieu of the procedure described in 4.2 and 4.3 
above for issues that are not covered under the Section 106 Programmatic Agreement. 
At least ten (10) business prior to invoking arbitration, the aggrieved party must notify 
the MBTA’s authorized representative in writing. Such arbitration shall be conducted in 
Boston, Massachusetts, under the commercial arbitration rules of the American 
Arbitration Association by an arbitrator appointed in accordance with such rules. The 
arbitration award shall be based on and accompanied by a written opinion. Judgment 
upon the award rendered may be entered in any court having jurisdiction or application 
may be made to such court for a judicial acceptance of the award and an order of 
enforcement as the case may be. The cost of arbitration shall be borne equally by the 
MBTA and the aggrieved party. 


Whether these procedures are invoked by the MBTA, the Selectmen or any individual 
abutter, any and all applicable limitations periods are stayed pending the full running of 
this informal dispute resolution procedure and/or seven (7) days elapsing after a written 
termination of same invoked by any participant. 


Administrative Provisions 


Amendments. This Agreement may not be modified or amended in whole or in part 
except by a written instrument signed by all parties to this Agreement. 


Duration of Agreement. This Agreement shall remain in force during the design and 
construction of the Project and for a period thereafter corresponding to the duration of 
the Project's Section 106 Consultation Programmatic Agreement including any 
extensions. 


Governing Law. This Agreement shall be governed by and construed in accordance 
with the laws of the Commonwealth of Massachusetts. 


Nothing in this Agreement shall be construed to impose on the MBTA any additional 
liabilities or obligations with respect to the subject matter of the Agreement other than 
those specifically stated or reasonable implied herein, or to relieve the MBTA from 
complying with all other laws and regulations applicable to it. The Selectmen and the 
MBTA also acknowledge that their respective agreements herein are without prejudice 
to rights and remedies which they each may have pursuant to MEPA or to any other 
applicable law. 


Environmental Mitigation Actions 


In connection with the project, the MBTA will take the actions described in this Section 6 
(Environmental Mitigation Actions) and will include these measures in the Section 61 Finding 
relating to environmental mitigation measures within Cohasset. 


6.1 Cohasset Village 
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6.1.1 MBTA agrees to reconstruct and expand the existing municipal parking lot in Cohasset 
Village and to construct additional public parking areas between Smith Place and 
Pleasant Street with a total of not less than 182 spaces such that all existing public 
parking spaces displaced by the project in the Village are replaced in accordance with 
the revised plan for Cohasset Village (see Attachment 1, attached hereto). Town 
agrees to make Town owned property available to the MBTA at no cost for this purpose, 
however, the reconstructed parking lot shall remain the property of the Town. MBTA 
shall coordinate planning, scheduling, and construction work, to the extent feasible, with 
the Board of Selectmen, with the Town's planned streetscape improvements in the 
Village area, and with the Town's James Brook improvement project. 


6.1.2 MBTA agrees to construct replacement parking area(s) south of the railroad between 
Smith Place and Pleasant Street. The design of this area shall be coordinated with 
Town as in 1 above. MBTA agrees to provide a paved roadway south of the railroad 
between Smith Place and Pleasant Street to permit direct access between Pleasant 
Street and commercial properties on Smith Place. MBTA will design this roadway in 
consultation with the property owners at 1 and 2 Pleasant Street, 11 Smith Place, and 
93 Ripley Road so as to minimize any impact to the businesses at those locations. A 
conceptual plan (subject to further refinement and discussion with Town and adjacent 
commercial property owners) for this area is attached (see Attachment 1, attached 
hereto). 


6.1.38 Town agrees that items 6.1.1 and 6.1.2 above fully compensate for the loss of existing 
parking areas on the former railroad right of way due to the construction of the 
Greenbush Line and that claims for compensation beyond items 6.1.1 and 6.1.2 shall 
not be made. 


6.1.4 MBTA and the Town shall cooperate in developing a reasonable plan for phasing of 
parking area construction with the goal of maximizing the number of spaces available 
during the construction period of the Project. 


6.1.5 MBTA agrees to install permanent walkways alongside the railroad in the locations 
indicated on the revised plan for Cohasset Village (see Attachment 1, attached hereto). 


6.1.6 MBTA will, at a minimum, implement the Town’s proposed landscaping plan for the 
reconstructed and replacement of the Cohasset Village parking lot(s) and the Pleasant 
Street grade crossing area (see Attachment 1, attached hereto). 


6.2 Noise and Vibration Mitigation 


6.2.1. MBTA agrees to provide, or cause to be installed, noise mitigation in accordance with 
noise mitigation guidelines for the Greenbush Line Project for impacts identified in 
accordance with Federal Transit Administration Guidance Manual for Transit Noise and 
Vibration Impact Assessment at the locations and in the amounts indicated on the 
attached listing (see Attachment 4, attached hereto) subject to verification by the MBTA 
of residential use and number of dwelling units at each property. 
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6.2.2 MBTA agrees to provide and maintain vibration mitigation within the railroad right of way 
and in accordance with vibration mitigation guidelines for the Greenbush Line Project for 
impacts identified in accordance with Federal Transit Administration Guidance Manual 
for Transit Noise and Vibration Impact Assessment at the locations indicated on the 
attached listing (see Attachment 5, attached hereto). In addition, vibration mitigation 
shall be made continuous between 375 and 323 North Main Street. 


6.2.3 In addition to items 6.2.1 & 6.2.2 above, MBTA agrees to provide and maintain ballast 
mat or other suitable vibration mitigation between 89 Ripley Road (engineering station 
1140+00) and Pleasant Street. 


6.2.4 MBTA agrees to provide air-spring machinery mounts on the two lens lathes to mitigate 
vibration impacts on this equipment at ABB Optical located adjacent to the railroad at 1 
Pleasant Street as recommended in the technical memorandum "OCRR Greenbush 
Line: ABB Optical Detailed Vibration Assessment", Harris Miller and Hanson, January 5, 
2000. 


6.2.5 MBTA agrees to permit the owners of noise impacted properties where sound insulation 
mitigation is proposed the option of using all or a portion of their allocated sound 
insulation funds for sound insulation treatments to the residence, the installation of 
evergreen screen plantings along the railroad property line, for expenses related to the 
resolution of encroachments, purchase of excess MBIA property at locations identified 
by the MBTA, or (if the property is not eligible for listing in the National Register of 
Historic Places and is not a contributing element to a National Register eligible Historic 
District) for the replacement of the standard chain link fence along the railroad property 
line with 6 or 8 foot high solid wood fence or 6 or 8 foot high noise barrier fence. MBTA 
will permit owners of adjacent noise impacted properties to pool their allocated sound 
insulation funds together, but will require that types of plantings or fences must be 
coordinated with adjacent noise-impacted properties to ensure a consistent appearance. 


6.3 Grade Crossings 


6.3.1 MBTA agrees that train horns will not be sounded in the Town at any grade crossing, 
except in emergency or temporary situations. 


6.3.2 As provided in the Section 106 Consultation Programmatic Agreement (PA) for the 
Greenbush Line Project (Stipulation IV.C and D): 


MBTA shall consider using grade crossing treatments which include four quadrant gates 
at the King, Sohier, Pleasant, Spring/Pond, and Beechwood Street grade crossings, and 
shall determine whether to use such gate treatments in lieu of alternative, median- 
barrier treatments based on consideration of factors such as the degree of adverse 
impact on Historic Properties, the reliability of technology which may be applied in the 
operation of the crossing and which is then available in the marketplace, the 
compatibility of such technology with system-wide signal and communications 
technology applications then in use by MBTA, physical and operational constraints at 
the particular crossing, the history of accidents at the particular grade crossing and at 
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6.3.3 


6.3.4 


6.3.5 


6.3.6 


6.3.7 


6.3.8 


crossings similarly situated in New England, legal and liability considerations, and with 
due regard for the safety of the public, including train passengers and personnel as well 
as those persons seeking to cross the rail right of way. 


The MBTA's ultimate determination whether to include four quadrant gate treatment at 
any grade crossing in the Project's final plans and engineering will be made as follows: 
first (1), the MBTA shall determine whether the safety and other considerations set forth 
at above, are satisfactorily resolved in the use of a particular treatment at each such 
crossing and second (2), if MBTA makes the first determination affirmatively, it shall 
determine whether the selected treatment is consistent with Federal Railroad 
Administration (FRA) and other regulations which are then current and applicable as of 
the date of construction of the Project (it being acknowledged that with respect to this 
requirement, the MBTA shall seek a waiver of requirements of federal or state 
regulations if the first determination is made affirmatively and if a waiver would 
otherwise satisfy the requirements of then applicable FRA or other federal or state 
regulations applicable to such crossing). The MBTA shall notify Town regarding the 
determination it ultimately makes regarding these grade crossing treatments. 


MBTA agrees that median barriers, where used, will not exceed the minimum length 
permitted under the FRA's final Swift Act regulations. The Town agrees and 
understands that the maintenance of the medians will be the responsibility of the Town 
or its designee(s). 


Notwithstanding item 3 above, medians at the North Main Street grade crossing shall be 
as long as necessary to ensure safety at this highly skewed crossing. In the design of 
this crossing, the MBTA shall consider the Town's interest in preserving access to the 
Woodside Cemetery to the full extent as now exists. 


Notwithstanding items 2 and 3, MBTA and Town agree that the design of all grade 
crossings shall be governed by the provisions of the FRA's final Swift Act regulations, 
and other applicable laws and regulations, and that the MBTA shall consider in the 
design of all grade crossings, the Town's interest in minimizing median barrier length, 
roadway widening, avoiding blocking left turns at driveways, and traffic flow changes. 


The MBTA shall design the King Street grade crossing such that that trucks leaving the 
Town's Cedar Street Refuse Transfer Facility will be able to turn right from North Main 
Street onto King Street to access Route 3A. 


MBTA agrees to install a new traffic signal, equipped with railroad preemption, to 
replace the existing flashing signal at the intersection of King, Forest, and North Main 
Streets. MBTA agrees to abide by the preferences of the Town regarding the operation 
of this new traffic signal to the extent reasonably possible and consistent with generally 
applicable standards of the Massachusetts Highway Department (MHD). 


MBTA agrees to construct a new connecting roadway with a bridge over the railroad 
between North Main Street and the Rocky Lane subdivision substantially in accordance 
with the attached plan (see Attachment 2, attached hereto). MBTA shall, by the 
completion of 60% design, provide accurate topographical renderings of the bridge 
location and its appearance. MBTA shall work cooperatively with Town to develop a 
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6.3.9 


6.3.10 


6.3.11 


6.3.12 


6.3.13 


6.3.14 


6.3.15 


6.3.16 


6.3.17 


6.3.18 


mutually acceptable design with respect to the appearance of the bridge and vegetative 
screening subject to review in accordance with the PA. MBTA will determine if 
headlights from vehicles accessing or departing from the new Rocky Lane Bridge will 
impact any property on Rocky Lane or North Main Street not now affected by headlights, 
and will provide appropriate screening from same. At the completion of construction, 
MHD shall assume ownership and maintenance responsibility for the new bridge. 


MBTA agrees to provide a new sidewalk on the east side of Sohier Street extending 
from Ripley Road to the Music Circus parking lot entrance west of the track. 


MBTA agrees that there will be only one track crossing the roadways at Sohier Street 
and King Street. 


MBTA agrees to provide a "hammerhead" turnaround (appropriately sized to 
accommodate emergency vehicles as recommended by Town's public safety officials) 
north of the railroad, a pedestrian only grade crossing, and a walkway between the 
railroad and Cushing Road at the Spring Street west grade crossing. 


MBTA agrees to work cooperatively with the Town to develop a mutually acceptable 
design for the Spring/Pond Street grade crossing. 


MBTA agrees, subject to agreement with the respective property owners, to consolidate 
the Sestito Lane and Castle Road private grade crossings at the Sestito Lane crossing 
and to utilize a grade crossing warning system that does not require medians or 
widening of the roadway. 


In the event that the Lincoln Lane private crossing is closed, MBTA shall provide a 
turnaround on the South Main Street side of the railroad appropriately sized and located 
for emergency vehicles as recommended by the Town's public safety officials. 


At grade crossings that are closed, MBTA agrees to remove excess pavement and work 
cooperatively with Town to develop a mutually acceptable plan for appropriate 
landscaping. Any landscaping recommended as a result of the planning called for under 
this paragraph shall be subject, in cases where Historic Properties may be affected, to 
the provisions of the PA administered by the U.S. Army Corps of Engineers. 


MBTA agrees to provide new fire hydrants, and water main extensions as required, 
where public and private grade crossings are closed, located as recommended by 
Town's Fire Chief, such that there is no increase in the distance between any property in 
the vicinity of such grade crossings and the nearest fire hydrant. 


Whatever final design is selected for the Spring/Pond Street grade crossing, MBTA 
agrees to provide an illuminated advance warning sign on the Pond Street approach to 
the Spring Street east grade crossing to alert eastbound motorists when the grade 
crossing warning system is active. 


MBTA agrees to provide and, until first used, maintain, pipe sleeves under the railroad 
at locations designated by Town for future underground utility lines. 
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6.3.19 


6.3.20 


6.3.21 


6.3.22 


6.3.23 


6.3.24 


6.3.25 


6.4 


6.4.1 


6.4.2 


6.4.3 


6.4.4 


MBTA agrees that if required by the Department of Telecommunications and Energy 
(DTE) MBTA will provide and maintain overhead cantilever flashers at all grade 
crossings in accordance with DTE's requirements. 


MBTA agrees to provide and maintain a bell at all grade crossings to provide an audible 
warning to pedestrians of the approach of a train. 


The Town agrees to closure of Rocky Lane grade crossing subject to completion of the 
improvements described in item 6.3.8 above. 


The Town agrees to closure of the Smith Place grade crossing. 


The Town agrees to closure of Spring Street west grade crossing to vehicular traffic 
subject to completion of the improvements described in items 6.3.11 and 6.3.12 above. 


MBTA will provide, if requested by the Town's Fire Chief, "opticom"-type fire department 
traffic signal pre-emption systems at all traffic signals installed or modified by the MBTA 
in Cohasset as part of the Project. 


MBTA agrees, subject to review in accordance with the PA to revise the location of the 
relocated driveway at 39 Beechwood Street to the rear of the building to connect the 
existing parking area with the adjacent common driveway. MBTA agrees to discuss the 
design of the relocated driveway with the condominium association prior to the 
completion of the 60% design and shall remove the existing driveway pavement and 
replace with evergreen screen plantings along the railroad property line if the 
association so requests. 


Station 


MBTA agrees to provide and maintain approximately 410 parking spaces at Cohasset 
Station substantially in accordance with the attached plan (see tach hereto) 

with the understanding that the North Scituate Station with approximately 390 parking 
spaces will remain included in the Project. 


MBTA agrees that if either the MBTA or the Town desire additional parking at Cohasset 
Station, the Town and MBTA will work cooperatively to develop a mutually acceptable 
design for such additional parking. 


MBTA agrees to locate Cohasset Station at the "Wintergarden Site" on Route 3A near 
the Hingham town line. 


MBTA agrees to provide vehicular and pedestrian access to Cohasset Station from 
North Main Street substantially in accordance with the attached plan (see Attachment 3, 
hereto) and agrees that the design of the station will not provide for vehicular drop-off on 
North Main Street. MBTA agrees to design the vehicular entrance from North Main 
Street to operate as a one-way entrance only, but shall provide for possible future 
conversion to a two-way driveway. Town and MBTA will work cooperatively to develop a 
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mutually acceptable solutions to any traffic problems that may result from the use of this 
driveway. 


6.4.5 MBTA agrees to provide a traffic signal at the intersection of Route 3A and the 
Cohasset Station driveway, in accordance with generally applicable standards of, and 
subject to the approval of, MHD. 


6.4.6 MBTA agrees to provide a left turn bypass lane on Route 3A southbound at King Street 
in accordance with generally applicable standards of, and subject to the approval of, 
MHD. 


6.4.7 MBTA agrees to provide evergreen plantings at the Cohasset Station site adjacent to 
Woodside Cemetery to screen the existing portions of the cemetery from the station. 
Town acknowledges that MBTA is not responsible for vegetative screening of the 
proposed Cemetery expansion or the replacement of vegetative screening of the 
existing Cemetery removed for the expansion. 


6.5 Fencing 


6.5.1. MBTA agrees to provide and maintain steel picket fencing adjacent to commercial 
property and parking lots between Smith Place and James Way on both sides of the 
right-of-way. 


6.5.2 MBTA agrees to provide and maintain (when located on MBTA property) solid fencing or 
plantings to screen historic properties as specified in the PA. 


6.5.38 MBTA agrees to provide and maintain six (6) foot high chain link fence along the railroad 
property line adjacent to inhabited areas, other public areas, and as specified herein. 


6.5.4 MBTA agrees to provide and maintain six (6) foot high chain link fence along the 
northerly railroad property line for a distance of 1200 feet west of King Street. 


6.5.5 MBTA agrees to provide 8 foot high, security type chain link fence along the railroad 
property line adjacent to the Osgood School property. 


6.5.6 MBTA agrees that all chain link fence in Historic Districts will be black color as specified 
in the Programmatic Agreement. 


6.5.7 Prior to the start of service on the Greenbush line, the MBTA agrees to review on-site by 
hi-rail vehicle the actual fencing locations for deficiencies with appropriate Town officials 
prior to the start of service and any deficiency so identified shall be corrected prior to 
such start. 


6.5.8 Fencing will be provided along the right-of-way where requested by the Town and 
agreed to by the MBTA. 
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6.6 Wetlands Mitigation 


6.6.1  MBTA agrees to replace drainage culverts within the railroad right of way in the James 
Brook drainage basin west of Smith Place with new culverts sized in accordance with 
Town's James Brook Flood Control Project. The MBTA shall maintain any such culverts 
within the right of way. 


6.6.2 In recognition of the Town's concern that the Project potentially adversely impacts 
drainage and flooding in Cohasset Village, MBIA agrees to reimburse Town for 
expenses Town incurs in making certain flood control improvements to the portion of the 
James Brook watershed located more or less between Cohasset Village and Cohasset 
Harbor, in accordance with applicable environmental laws, regulations, and policies. 
Such reimbursement shall include, but not be limited to, design, engineering, 
construction, construction management, coordination of construction of this project with 
other elements of construction of the Greenbush Line Project, and other such costs, in 
an amount up to but not to exceed the amount of $1,200,000.00, and provided that the 
costs for reimbursement for any such services provided by Town employees may not 
exceed $120,000.00. Town will be solely responsible for permitting, designing, and 
constructing said improvements. MBTA will reimburse Town for the actual cost of the 
work, including the design and other costs described above, upon presentation by the 
Town and approval by MBTA of invoices therefore in a form reasonably satisfactory to 
MBTA. Town agrees to provide MBTA with copies of payment records for verification of 
project cost and to permit MBTA to audit such records before or after reimbursement. 


6.6.38 In recognition of the Town's concern that construction of the Project precludes the 
reopening of the existing backup public water supply well Known as Sohier Street Well 
No.1, MBTA agrees to reimburse Town for expenses Town incurs in replacing said Well 
In accordance with applicable environmental laws, regulations and policies. Such 
reimbursement shall include, but be not limited to, design, engineering, construction, 
construction management, coordination of construction of this project with other 
elements of construction of the Greenbush Line Project and other such costs, in an 
amount up to but not to exceed $250,000.00, and provided that the costs for 
reimbursement for any such services provided by Town employees may not exceed 
$25,000.00. Town will be solely responsible for permitting, designing, and constructing 
said improvements. MBTA will reimburse Town for the actual cost of the work, including 
the design and other costs described above, upon presentation by the Town and 
approval by MBTA of invoices therefore in a form reasonably satisfactory to MBTA. 
Town agrees to provide MBTA with copies of payment records for verification of project 
cost and to permit MBTA to audit such records before or after reimbursement. 


6.6.4 MBTA agrees to take all practical steps to avoid or minimize potential impacts to vernal 
pools along the Right of Way, including the use of retaining walls to minimize filling and 
"salamander tunnels” or the like to maintain habitat access. 


6.6.5 MBTA agrees not to use the "Sand Pits" site, owned by the Town, for wetland mitigation 
purposes, except as agreed to by the Town. In the event that the Town agrees to 
permit the use of this site, or any portion thereof, for wetland replication purposes, Town 
agrees to make this property available to the MBTA at no cost for this purpose as 
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provided in this agreement, however, the wetland replication area shall remain the 
property of the Town. 


6.6.6 MBTA agrees to design the project such that existing flooding problems adjacent to the 
railroad are not exacerbated. In addition to assist the Town in addressing existing 
flooding problems, MBTA agrees to provide new culverts under the track in the area of 
Sanctuary Pond sized and located as requested by the Town in the so as to reduce 
flooding north of the railroad in this area, but only if the Town's engineers certifies in 
writing to MBTA that the resulting, additional flow can be contained by the Sanctuary 
Pond Dam, and the MBTA concurs with said certification, and provided further that this 
work is counted towards the MBTA's wetlands mitigation obligations. Further, the MBTA 
agrees to provide a new Culvert at 17A Spring Street to conduct drainage under the 
railroad to Ellms Meadow that now flows across the right of way. 


6.6.7 MBTA shall purchase vacant land (shown on Cohasset Assessor's Map 36 as Lot 1) and 
associated crossing rights at 405R South Main Street to eliminate a grade crossing at 
this location. MBTA agrees to deed this land (without the crossing rights) to the Town of 
Cohasset Conservation Commission at no cost provided that this action is counted for 
purposes of MBTA's wetlands mitigation obligations if this action is taken during the 
appropriate time period. 


6.6.8 In the event that the MBTA determines that certain portions of the Right of Way property 
are surplus to its needs, MBTA agrees to deed such surplus portions of the Right of 
Way property containing wetlands or which are adjacent to conservation land to the 
Town of Cohasset Conservation Commission at no cost provided that this action Is 
counted for purposes of MBTA's wetlands mitigation obligations if this action is taken 
during the appropriate time period. 


6.6.9 MBTA shall, at the completion of construction and warranty periods, deed wetland 
replication areas to the Town of Cohasset Conservation Commission at no cost. 


6.7 Certain Other Understandings 


6.7.1. MBTA shall prepare and submit for review and comment to Town design submissions 
setting forth the design of various elements of the Project (consistent with practical 
requirements associated with a design-build or other alternative contracting 
arrangements that MBTA may undertake for the Project) which represent approximately 
sixty percent (60%) of the engineering progress on such elements and also which 
represent approximately ninety percent (90%) of such development. MBTA may 
prepare these Design Submissions in groups representing practical segments or 
construction contracts, and if an alternative arrangement such as design-build is utilized, 
at such progress milestones for various elements as may be practicably necessitated in 
accordance with such arrangement. Town agrees to deliver written comments on such 
design submissions to MBTA within thirty (80) calendar days of receipt of such design 
submission from MBTA unless an alternative timetable in any particular instance is 
agreed upon in writing by MBTA. Failure by Town to provide written comments within 
said 30 day period shall be considered for purposes of this Understanding to be 
concurrence with such submission. The MBTA may proceed with the action(s) which 
were the subject of such submission after documenting for the record, by letter 
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6.7.2 


6.7.3 


6.7.4 


6.7.9 


6.7.6 


6.7./ 


6.7.8 


6.7.9 


addressed to the Town's authorized representative, after the expiration of the comment 
period. The MBTA shall take such comments into account in completing the design of 
the Project. 


MBTA agrees to work cooperatively with Town to develop a mutually acceptable 
construction mitigation plan to the extent reasonably consistent with Project mitigation 
policies generally, recognizing the Town's goal of minimizing construction impacts in 
residential areas and supporting the economic viability of the Village area. 


As soon as practicable after signing this agreement, the MBTA shall prepare an 
overview document discussing land taking, noise mitigation, vibration mitigation, private 
property planting, encroachments, and safety restrictions and mail same to affected or 
potentially affected abutters. MBTA shall then follow up with individual meetings with 
affected property owners. MBTA shall also provide responses to each of the comments 
received (including emailed comments) at the February 6, 2001 Open House to the 
Selectmen and in individual letters responding to each of the commentors. 


In recognition of the Town's concern that the Project displaces open space provided by 
the former railroad right of way owned by the Town, MBTA agrees to reimburse Town 
for expenses Town incurs in purchasing land for open space conservation purposes in 
an amount up to but not to exceed the amount of $500,000.00. MBTA will reimburse 
Town for the actual cost of such land acquisition including the cost of required 
appraisals, title examinations, surveys, and recording fees, upon presentation by the 
Town and approval by MBTA of invoices therefore in a form reasonably satisfactory to 
MBTA. Town agrees to provide MBTA with copies of payment records for verification of 
project cost and to permit MBTA to audit such records before or after reimbursement. 


MBTA is ultimately responsible for repair or compensation for, any damage or loss 
caused by its construction activities or later rail operations and shall ensure that its 
contractors are properly insured. Repair of any damage to properties adjacent to 
construction areas caused by the MBTA construction activities shall be performed at no 
expense to the property owner. 


The MBTA shall limit non-station idling of locomotives within Cohasset to no more than 
is necessary to allow for passage of trains at passing sidings, and shall allow idling only 
for that purpose, except in emergency situations. 


MBTA shall notify Town at least 24 hours in advance when it is necessary or desirable 
to perform work outside of standard MBTA construction hours which are 7:00 am to 3:30 
om Monday through Friday (except State Holidays). 


MBTA agrees to design all overhead bridges on the Greenbush Line, with vertical 
clearance compatible with possible future 25 kV overhead electrification of the 
Greenbush Line. The Town shall have the right to advocate for the electrification of the 
Greenbush Line. 


Prior to completing 60% design, the MBTA shall visit and inspect 93 Ripley Road and all 
office condos at 105 Ripley Road (whose particular concern is the roof area and 
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structure), and deal in good faith with those business owners to address any unique 
vibration impacts they may have. 


6.7.10 MBTA agrees to meet with the owner of the property at 365 North Main Street to discuss 
proposed multi-family residential development of that parcel and to provide technical 
guidance as to the design of the proposed buildings to minimize noise levels from the 
trains. 


6.7.11 MBTA agrees to review emergency vehicle access to the Cohasset Station with the 
Cohasset Fire Chief prior to completing 60% design of the station. 


6.7.12 MBTA agrees to meet individually with property owners effected by blockage of left turns 
by proposed medians and deal in good faith with those property owners to address 
these impact to the extent reasonable possible prior to completing 90% design of the 
grade crossings. 


7. Land Acquisition Arrangements 


7.1 Right of Way 


7.1.1. Town agrees that the MBTA may, on the basis of what is generally known as a "friendly" 
taking and subject to MBTA Board approval in accordance with the requirements of 
Chapters 79 and 161A of the General Laws, acquire by eminent domain the former 
railroad Right of Way owned by Town (consisting of approximately 26 acres 
substantially as indicated on the attached plans, see Attachment 7 to this Exhibit B, 
attached hereto) and that the Town shall not contest such taking or the amount in 
settlement thereof and shall waive and forever release any and all claims to such land if 
the MBTA offers in settlement for such taking not less than the amount agreed upon by 
the appraisers as set forth below, however, in any event, the amount shall not be less 
than $1,000,000.00. The exact amount of the settlement shall be determined prior to 
the recording of such taking by the consensus of appraisers retained by the MBTA and 
the Town respectively. In the event that the appraisers cannot reach a consensus, the 
MBTA shall retain a third, mutually acceptable appraiser to determine the amount of the 
settlement. 


7.1.2 The Town acknowledges that said damage award is the value of good clear record and 
marketable title to such land, free from liens or other encumbrances except easements, 
restrictions, and other matters of record which do not impair or interfere with the use of 
the premises for commuter rail transportation purposes. In the event that the MBTA 
determines that there exist title holders other than the Town, such damage award shall 
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be divided among the Town and any other holders in proportion to the value of their 
respective interests. 


7.2 Other Land Acquisition 


7.2.1. Town agrees to transfer by lease to MBTA, upon request and at no cost, those portions 
of Town Land required for the widening and realignment of roadways at the Spring and 
Pond Streets grade crossing. 


7.2.2 Town agrees to transfer by lease to MBTA, upon request and at no cost, the Municipal 
Parking Area in Cohasset Village and adjacent Town lands, for the purpose of 
reconstruction and expansion of said Municipal Parking Area. 


7.2.3 Town agrees that the MBTA may, on a friendly basis and subject to MBTA Board 
approval in accordance with the requirements of Chapters 79 and 161A of the General 
Laws, acquire by eminent domain, at no cost, portions of Town Ways crossing the Right 
of Way at grade crossings to be closed to traffic, provided that the Town shall retain 
utility easements across the railroad at these locations. 


7.2.4 In the event that Town agrees to permit the MBIA to construct a wetland replication 
area on the Town owned "Sandpits" property, Town agrees to transfer by lease to 
MBTA, upon request and at no cost, the portion of that property required for the 
construction of said wetland replication area. 


7.2.0 MBTA agrees to convey to Town, at the completion of the Project and at no cost, 
property acquired by MBTA, together with any improvements thereon, for alteration of 
Town Ways and for the new Rocky Lane connector roadway. MBTA will provide Town 
with recordable plans and with good clear record and marketable title for all such areas. 


7.2.6 MBTA agrees to convey to Town, at the completion of the Project and at no cost, utility 
easements across the railroad for any utility sleeves installed per Exhibit A, Grade 
Crossings, ltem 18, that are not located within an existing roadway layout or utility 
easement. 


WITNESS OUR HANDS AND SEAL as of the date first above stated. 


TOWN OF COHASSET MASSACHUSETTS BAY 
BOARD OF SELECTMEN TRANSPORTATION AUTHORITY 
Frederick R. Koed, Chairman Kevin J. Sullivan, Chairman 


Michael H. Sullivan, Vice Chairman 
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EXECUTIVE OFFICE OF 
Merle S. Brown TRANSPORTATION 
AND CONSTRUCTION 


Thomas J. Callahan 


Kevin J. Sullivan, Secretary 


Roseanne M. McMorris 


List of Attachments 


Plan of Cohasset Village 

Plan of Rocky Lane Grade Separation 

Plan of Cohasset Station 

List of Noise Impacts and Mitigation in Cohasset by Property Address 
List of Vibration Impacts and Mitigation in Cohasset by Property Address 
Plan of Right of Way owned by the Town 


ee 
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GREENBUSH LINE CORRIDOR 
PROPOSED SECTION 61 FINDING 


ATTACHMENT 3D 
GREENBUSH NOISE MITIGATION GUIDELINES 


CHAPTER VIII — PROPOSED SECTION 61 FINDING 


Massachusetts Bay Transportation Authority 
Greenbush Line Noise Mitigation Guidelines 


The MBTA has developed the following Noise Mitigation Guidelines to provide direction 
for evaluating and mitigating for noise impacts from train passby events associated with 
Greenbush Line commuter rail operations. Unlike subway rapid transit or light rail 
transit, or even other commuter rail lines which involve far greater numbers of passbys, 
operations on the Greenbush Line will involve only 24 trips per day for revenue 
operations, plus periodic maintenance operations. These Guidelines are intended to serve 
as the basis for determining mitigation for noise impacts resulting from restoration of 
commuter rail service on the Greenbush Line commuter rail operations. 


System-Wide Noise and Vibration Mitigation Program Standard 


For background purposes, it is noted at the outset that the MBTA has established a 
system-wide standard for noise and vibration mitigation for MBTA capital projects which 
provides for the allocation of two percent (2%) of the hard construction costs of a project 
for avoidance or mitigation of noise and vibration impacts. The proposed budget for the 
Greenbush Line Project, which is characterized by a large concentration of Historic 
Properties which have been the subject of a separate review process pursuant to Section 
106 of the National Historic Preservation Act, more than satisfies this threshold (in the 
case of the Greenbush Line, more than $5 million is devoted to avoidance/minimization 
of noise/vibration impacts. 


Greenbush Line Noise Impact Assessment Guidance 


- The Greenbush Line Noise Mitigation Guidelines are based on noise impacts projections 
that have been developed using Federal Transit Administration guidelines for noise 
measurement, evaluation, and mitigation. These guidelines are found in the Federal 
Transit Administration Guidance Manual for Transit Noise and Vibration Impact 
Assessment, (U.S. Department of Transportation, Federal Transit Administration. “Transit 
Noise and Vibration Impact Assessment,” Final Report, DOT-T-95- 16, April 1995.) (FTA 
Manual). The FTA Manual provides methods for noise and impact measurement and 
projections and standards for evaluating the significance of potential noise and vibration 
impacts from transit operations. 


Noise Impact Measurement 


The MBTA uses the noise descriptor, Ldn, to measure noise impact. The Ldn noise 
descriptor best represents the long-term noise climate and it accounts for increased 
annoyance with nighttime noise. Specifically, it is consistent with assessment 
methodology adopted and in widespread use in accordance with the National 
Environmental Policy Act (NEPA), National Historical Preservation Act (NHPA), and 
other federal requirements, specifically with regard to the obligation to evaluate 


“cumulative” impacts. Other noise metrics (such as maximum noise levels, or Lax) do 
not comply with this requirement. 


The FTA noise impact measurement guidelines were developed in consultation with the 
U.S. Environmental Protection Administration and the scientific community, and 
consider ambient noise levels, additional noise from train or other transit vehicles or 
equipment, the sensitivity of adjacent land uses to noise. impact, and the number of trains 
and the time of day of the noise impact. The impact thresholds were established based 
upon sociological research which determined human reactions to noise in the 
environment. 


Using the Ldn metric, the FTA Manual identifies a “severe” impact level (Severe Level), 
which the MBTA uses to identify “significant” impacts under both NEPA and the 
companion requirements of the Massachusetts Environmental Policy Act (MEPA). The 
FTA Manual also identifies a lower “impact” level for noise (Impact Levely, which the 
MBTA has chosen in the case of the Greenbush Line restoration to consider in its 
environmental review documents, even though such impact is normally not “significant” 
for the purposes of NEPA or MEPA. 


Noise Mitigation 


Where impacts meeting or exceeding the Severe Level are projected, mitigation will be 
provided to the extent that it is reasonably cost-effective (as further outlined beiow). 
Where noise levels are projected to occur above the Impact Level, the MBTA may 
consider a reduced level of noise mitigation that is proportional to the level of impact 
over the threshold level and which, again, is reasonably cost-effective. 


According to the FTA Manual, impact Level noise effects occur when the proj noise 
level noticeably exceeds the ambient noise level, as determined by sociological studies. 
The Severe Level is reached when the projected noise level significantly exceeds the 
ambient noise level. These noise impacts are measured at the outside of the building, at 
the comer or wall closest to the tracks, at five feet above the ground. i 


Where sensitive land uses such as residences (as defined in the FTA guidelines) are 
impacted at the Severe Level, the MBTA will provide noise walls or other noise measures 
designed to reduce the noise impact, if cost effective. Such measures will be considered 
cost-effective by the MBTA if the total cost of the wall or other measure is less than 
$30,000 per dwelling unit, and the wall is found to be effective in reducing noise levels 
below the impact threshold. It should be noted that given the height of the trains 
operating on the Greenbush Line tracks, wall heights of 16 feet or more will be required. 
to be effective as noise reducing measures. 


Where noise walls are not cost effective by the above standard, or where the impact on 
dwelling units is less than the Severe Level, the MBTA will consider other noise 
mitigation. The cost-effectiveness limit for such mitigation will be evaluated by MBTA 
using, as a criterion, $5,000 per dwelling unit per decibel of noise impact projected above 
the Impact Level (not to exceed $30,000 total). Thus, for example, for a dwelling unit 
that is expected to have noise impacts 3 decibels (using the Ldn metric) above the Impact 
Level, noise mitigation measures not to exceed $15,000 in cost will be considered for that 
dwelling unit. : 


The $5,000 per dwelling unit be decibel figure was calculated by dividing the $30,000 
total cost effectiveness limit by 6 decibels, which is the typical difference between the 
“impact” threshold and “severe” impact level according to the FTA Manual. 


The owners of properties that are affected by noise above the Impact Level, and who may 
be eligible for mitigation under these Guidelines, will be consulted during the design 
phase of the project. The MBTA will permit these homeowners to identify preferred 
noise mitigation measures for their property from a list of potential measures that is 
provided by the MBTA. The list will include measures such as window replacement or 
sound insulation in the house, provided that the MBTA noise consultants determine that 
such measures are reasonably effective as noise reducing techniques in the context of the 
specific location involved. Where a homeowner elects to have work done on his or her 
property, he or she will be responsible for selecting the contractor and obtaining 
necessary permits, and the MBTA will pay the contractors bills from its own funds (thus 
avoiding the need for the homeowner to come "up front” with cash resources) up to the 
specified dollar limit for the particular location and noise condition involved. The list of 
eligible measures may also include reduced-height noise wails or similar measures, 
subject to the cost-effectiveness limit, in cases where a homeowner judges that 
notwithstanding the lack of effectiveness of the reduced height structure, the homeowner 
prefers the psychological “space” created by the structure over the actual noise reduction 
achieved. 


Similarly, homeowners in this category may elect, singly or in concert with other 
similarly affected homeowners, to install measures that may not reduce exterior noise 
levels, or may not be fully effective in reducing interior noise levels. Some of these 
mitigation measures, such as air conditioning (to allow residents to keep their windows 
closed when sleeping) may in fact increase both exterior and interior noise levels. As a 
result, however, there can be no guarantee that any particular level of noise reduction will 
be achieved based upon measures selected by the homeowner. 


The MBTA’s role will be limited to evaluating potential noise mitigation and paying for 
the installation of appropriate noise mitigation treatments. Guarantees for equipment or 
for workmanship will be obtained by the homeowner from their contractors, and future 
replacement or maintenance will be the responsibility of the homeowner. Homeowners 
will be expected to enter into letter agreements with the MBTA acknowledging this 


understanding as a condition of proceeding with the installation of noise mit gation 
measures under these Guidelines. | 
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Appendix A: 


THE IDENTIFICATION AND SCREENING OF 
TRANSPORTATION ALTERNATIVES 


This appendix lists the range of transportation alternatives for the Greenbush Line 
corridor that have been identified through the project development process and 
evaluates them on the basis of the project's purpose and need. 


The development of the Old Colony Railroad Rehabilitation Project has involved 
an extensive review of alternative means of providing transportation services to the 
Greenbush Line corridor. Commenters have had numerous opportunities to sug- 
gest transportation alternatives to be considered. These opportunities have been 
provided during the Feasibility Study, the Scoping Process for the Draft Environ- 
mental Impact Statement/Report, the public involvement program, the comment 
period on the Draft Environmental Impact Statement/Report, the Scoping Process 
for the Supplemental Draft Environmental Impact Statement/Report, and the Scop- 
ing Process for this Final Environmental Impact Report. Comments received dur- 
ing these periods led to the recognition of alternatives in the FEIR in addition to 
those considered in initial project planning by the Massachusetts Bay Transporta- 
tion Authority. 


In the Certificate of December 23, 1992 concerning Transportation Improvements 
in the Greenbush Line Corridor, the Massachusetts Secretary of Environmental 
Affairs indicates that “... A number of alternatives other than those identified in the 
proposed scope have been suggested by commentors. These include a High Occu- 
pancy Vehicle (HOV) lane on Route 3 or the Southeast Expressway for improved 
bus service; a monorail on Route 3; truncated commuter rail service on the Green- 
bush Line; electrified rail service; commuter boat service to the Fore River in 
Quincy; and a bus alternative involving fuel conversions for feeder buses.” All of 
these alternatives have been recognized and evaluated. 


A total of twenty-five transportation alternatives were identified. These alterna- 
tives were grouped in the following seven categories, as shown in Table A-1, “Al- 
ternatives Identified”: 


1. No Build Alternative 

2. Transportation Systems Management Alternatives 
3. Commuter Boat Alternatives 

4. Commuter Rail Alternatives 
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A-2 


5. High Occupancy Vehicle Lanes Alternatives 

6. Route 3 Alignment Alternatives 

7. Alternatives Using Other Technologies on the Greenbush Line Right-of- 
Way 


The project purpose is to improve transportation services to downtown Boston and 
to reduce the negative impacts of automobile dependency. This dual purpose is to 
be achieved in a manner that 1s cost effective and maximizes the use and capacity 
of existing systems. The transportation alternatives were evaluated according to 
their ability to achieve this purpose. 


The Secretary of Environmental Affairs stated in the 1992 Scoping Certificate that 
“... With regard to these alternatives as well as others that have been evaluated by 
the MBTA, I instruct the MBTA to describe in greater detail in the SDEIS/R, the 
evaluation that has been performed and explain why the alternatives have been 
dropped from further consideration. ...” This appendix provides the requested 
evaluation of these alternatives, together with a discussion of the six alternatives 
that were retained for further analysis. These discussions were also included in the 
SDEIS/R Appendix A. Additional information regarding the development and 
evaluation of these alternatives is presented in the document titled Alternatives to 
the Proposed Action: A Support Document to the Section 4(f) Evaluation for the 
Greenbush Line (Draft), July 1992, and in Chapter VI of the FEIR, “Evaluation of 
the Alternatives.” 


1. No Build Alternative 


Consistent with state and federal environmental analysis procedures, the No Build 
Alternative was included among the alternatives selected for further consideration. 
The No Build alternative provides a baseline for the evaluation of the other alterna- 
tives, and must, by law, be included in the EIR analysis. 


The No Build alternative consists of continued use by Greenbush Line corridor 
residents of the existing transportation system and the use of any other transporta- 
tion services that are now planned to be available by the year 2010. This alterna- 
tive does not provide for improved transportation services to downtown Boston 
other than those that will be provided by the programmed improvements, and does 
not significantly reduce automobile dependency. It is only effective in the sense 
that it makes full use of existing systems because no other choice is available. 


2. Transportation Systems Management Alternatives 
Transportation Systems Management is a program that emphasizes low levels of 
capital improvements to existing transportation systems. It is aimed at more effi- 


cient utilization of existing capacity rather than capacity expansion. Transporta- 
tion Systems Management actions are of two types: 
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Table A-1 - Alternatives Identified 


Alternatives 


1. No Build Alternative 
e No Build 


2. Transportation Systems Management Alternatives 
e Expanded Bus Service and Park-and-Ride Lots 
e Expanded Vanpool and Carpool Programs 
e Transportation Systems Management Measures Applied to Route 3A 


3. Commuter Boat Alternatives 
e Commuter Boat with Expanded Hingham Terminal and Feeder Bus Service 
e Commuter Boat with Expanded Hingham Terminal and New Terminals in Nantasket 
and/or Quincy, and Feeder Bus Service 
e¢ Commuter Boat with New Terminals in Cohasset Harbor and Scituate Harbor 
e¢ Commuter Boat Service with Fuel Conversion Feeder Bus Service 


4. Commuter Rail Alternatives 
e Diesel-Powered Commuter Rail Service to Greenbush at Grade 
e Diesel-Powered Commuter Rail Service to Greenbush with a Tunnel through the 
Hingham Square Area 
e Commuter Rail Service to Greenbush with a Bypass around the Hingham Square Area 
on a New Alignment 
Electrified Commuter Rail Service to Greenbush 
Commuter Rail Service to the Hingham Shipyard with Feeder Bus Service 
Commuter Rail Service to West Hingham with Feeder Bus Service 
Commuter Rail Service to Accord with Feeder Bus Service 


5. High Occupancy Vehicle Lanes Alternatives 
e High Occupancy Vehicle Lanes on the Southeast Expressway 
e High Occupancy Vehicle Lanes on the Southeast Expressway and Route 3 


6. Route 3 Alignment Alternatives 
e Red Line Extension Along Route 3 
e Commuter Rail Along Route 3 
e Monorail Along Route 3 


7. Alternatives Using Other Technologies on the Greenbush Line Right-of-Way 

e Light Rail on Greenbush Line Right-of-Way to Braintree Red Line Terminal 
Trackless Trolley on Greenbush Line Right-of-Way to Braintree Red Line Terminal 
Busway on Greenbush Line Right-of-way to Braintree Red Line Terminal 
Guided Busway on Greenbush Line Right-of-way 
Bikeway on Greenbush Line Right-of-Way to Braintree Red Line Terminal 


Note: The numbers in this table do not necessarily correspond to Alternative titles or numbers used 
in the FEIR analysis. 
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(1) those that encourage transfer of trips from low-occupancy to high- 
occupancy modes; and 

(2) those that improve general vehicle operations on existing streets without 
major widening, upgrading, or other high capital improvements. 


The Transportation Systems Management Alternatives that were identified for the 
Greenbush Line corridor are: 


» Expanded Bus Service and Park-and-Ride Lots 
» Expanded Vanpool and Carpool Programs 
» Transportation Systems Management Measures Applied to Route 3A 


These three alternatives and an evaluation of their suitability for further considera- 
tion are described below. 


Expanded Bus Service and Park-and-Ride Lots. This alternative involves 1m- 
provements to the existing commuter bus service in the corridor. The new facili- 
ties associated with this service are three new park-and-ride lots located in the 
Greenbush area of Scituate, the Egypt area of Scituate, and North Cohasset. The 
additional services involve an increased number of scheduled trips along Route 
228 and along Route 123 to Route 3 and downtown Boston (see Figure A-1 “The 
Expanded Bus Service and Park-and-Ride Lots Alternative’). 


Current bus service in the corridor provides service to downtown Boston, specifi- 
cally to the South Station Transportation Center, while reducing the automobile 
dependency of corridor residents. An expansion of this service would improve 
transportation service to downtown Boston and would reduce automobile depend- 
ency. This alternative is cost-effective in that it builds on an already existing ser- 
vice. 


The Expanded Bus Service and Park-and-Ride Lots Alternative was included 
among the alternatives selected for further consideration for the FEIR. 


Expanded Vanpool and Carpool Programs. The Expanded Vanpool and Car- 
pool Programs Alternative involves increased support to the organization 
CARAVAN, a nonprofit agency which maintains a database of commuters inter- 
ested in forming either a vanpool or carpool to and from work. Information about 
the trip origin, destination and work schedule of each commuter is recorded and 
stored in the database for six months. This information is provided to other inter- 
ested commuters so they can set up their own carpool or form a vanpool. 

Vanpools provide a means for commuters to split the cost of their work trip with 
ten to fifteen other commuters and make one convenient monthly payment to cover 
all their commuting costs including the van, gasoline, vehicle maintenance, and 
insurance. Vanpools may qualify for free or discounted parking rates in downtown 
Boston and use the City's Vanpool Boarding Zone Program which offers safe and 
convenient places to pick up and discharge passengers. 
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There are currently six vanpools to downtown Boston known to CARAVAN 
which originate from communities in the Greenbush Line corridor. Each vanpool 
has a capacity of fifteen passengers - therefore up to ninety people from the corri- 
dor use this mode. There is no information about the number of informal carpools 
that originate from the Greenbush Line corridor communities. 


Negligible travel time savings and marginal cost savings as opposed to driving a 
single occupant vehicle are the two factors which account for relatively low usage 
of vanpooling as a commuting option from the Greenbush Line corridor communi- 
ties. Experience has shown that for vanpooling to be a viable option, it should re- 
alize significantly shorter travel times than the regular auto commute. For the 
most part, travel-time savings are realized by providing dedicated High Occupancy 
Vehicle systems which give priority treatment to buses, vanpools, and carpools. 
The time savings for buses, vanpools, and carpools of three or more people using 
the Southeast Expressway HOV lane is about 5 minutes. The daily cost per mile 
per person in a vanpool is approximately seven to ten cents and a round trip from 
the corridor to Boston averages 40 to 60 miles. The monthly fee for a vanpool 
rider from the Greenbush Line Corridor communities is about $80-$100, making 
monthly costs roughly equal to other available transportation modes. However, the 
vanpool option is severely limited in schedule flexibility with respect to these other 
modes. This lack of flexibility probably contributes to its low utilization. 


Although vanpools benefit from the use of the contraflow HOV lane provided on 
the Southeast Expressway, the further encouragement of vanpools and carpools has 
relatively little potential to improve transportation services to downtown Boston 
and reduce automobile dependency. Doubling vanpool use, then doubling it again, 
would not make any significant contribution to the commuting needs of Greenbush 
Line corridor residents. The Expanded Vanpools and Carpools Alternative was 
not included among the alternatives selected for further consideration. 


Transportation Systems Management Measures Applied to Route 3A. Route 
3A is the spine roadway of the Greenbush Line corridor and the principal connec- 
tion between corridor communities. It parallels the Greenbush Line right-of-way 
for most of its length through the South Shore. The Transportation Systems Man- 
agement Measures Applied to Route 3A Alternative involves low-cost improve- 
ments to the major roadway in the Greenbush Line corridor. The objective of such 
improvements would be to facilitate the use of Route 3A as a commuter route to 
downtown Boston. 


Route 3A becomes progressively more built-up and urban from south to north as it 
passes through Duxbury, Marshfield, Scituate, Cohasset, Hingham, Weymouth, 
and Quincy (see Figure A-2, “Route 3A Through the Greenbush Line Corridor”). 
Route 3A is an arterial roadway with frequent intersections and traffic signals 
overmuch of its length. In Duxbury, Marshfield, Scituate and east of the Hingham 
Rotary, it is a two lane roadway. In West Hingham, Weymouth, and Quincy, it has 
two travel lanes in each direction with occasional exclusive left-turn lanes at inter- 
sections. Its paved width varies from about 45 feet in areas with no median or 
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shoulders to more than 60 feet in areas where there is a raised median, wide shoul- 
ders, and sidewalks. Within Quincy, Route 3A follows Washington Street and the 
Southern Artery and then becomes Hancock Street, a two-lane urban main street. 
To avoid Quincy Center congestion, most downtown Boston-bound drivers divert 
from Route 3A to Quincy Shore Drive. Quincy Shore Drive rejoins Route 3A in 
North Quincy, just before Route 3A crosses the Neponset River to meet the South- 
east Expressway. 


The posted speeds on Route 3A vary from 45 to 50 mph in the more open sections 
of Duxbury, Marshfield, Scituate, Cohasset, and Hingham to 30 to 35 mph in the 
more densely built-up, urban sections of Weymouth and Quincy. Speed restric- 
tions are necessary where there are many intersections and driveways and where 
there are designated pedestrian crossings. Along Quincy Shore Drive, signals are 
spaced very close together and most are set on flashing yellow and can be acti- 
vated by pedestrians. Frequent signal activation, vehicles turning into the residen- 
tial areas, and vehicles turning into the parking spaces which line Wollaston 
Beach, require slow driving speeds. Slow vehicle speeds along Route 3A repre- 
sent a deliberate local policy preference as well as a natural result of existing geo- 
metric and traffic conditions. Slow speeds are seen as enhancing resident safety 
and amenity and discouraging through commuter traffic. 


A factor in proposing comprehensive improvements is the number of jurisdictions 
which have responsibility for different sections of Route 3A. The section south of 
the Hingham Rotary is state highway, under the jurisdiction of the Massachusetts 
Highway Department; the section north of the Rotary is under the jurisdiction of 
the towns of Hingham and Weymouth, and the City of Quincy. The Quincy by- 
pass route, Quincy Shore Drive, is under the jurisdiction of the Metropolitan Dis- 
trict Commission, a state agency which manages a number of parkways in the Bos- 
ton Metropolitan area. 


There is very little opportunity for capacity improvements along the urban 
stretches of Route 3A, due to the densities of abutting land uses and the very lim- 
ited room for widening. The sum total of all possible Transportation Systems 
Management measures along Route 3A is not likely to divert a substantial addi- 
tional amount of Boston-bound traffic toward Route 3A. If such a diversion could 
be achieved, it would probably not be acceptable to the communities involved due 
to the detrimental impacts of increased traffic volumes on residents and businesses. 


The Transportation Systems Management Measures Applied to Route 3A Alterna- 
tive has little potential to improve transportation services to downtown Boston and 
reduce automobile dependency. Extensive improvements to isolated areas of 
Route 3A, where such improvements might be possible, would not improve the 
overall capacity of the roadway as a route to downtown Boston and would not 
make any significant contribution to the commuting needs of Greenbush Line cor- 
ridor residents. The Transportation Systems Management Measures Applied to 
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Route 3A Alternative was not included among the alternatives selected for further 
consideration. 


3. Commuter Boat Alternatives 


The Greenbush Line corridor has the unique advantage of having commuter boat 
service as an available mode for commuting to downtown Boston. Commuter boat 
service, however, can only be provided from a very limited number of waterfront 
locations. This characteristic has limited its availability to only a few areas of the 
corridor. The Commuter Boat Alternatives address this deficiency by either mak- 
ing it easier for potential patrons to use the commuter boat service or by bringing 
the service closer to the potential users. The Commuter Boat Alternatives which 
were identified for the Greenbush Line corridor are: 


» Commuter Boat with Expanded Hingham Terminal and Feeder Bus Service 

>» Commuter Boat with Expanded Hingham Terminal and New Terminals in 
Nantasket and/or Quincy, and Feeder Bus Service 

>» Commuter Boat with New Terminals in Cohasset Harbor and Scituate Harbor 

>» Commuter Boat Service with Fuel Conversion Feeder Bus Service. 


These four alternatives are described below and the reasoning for continuing or 
discontinuing further study is explained. 


Commuter Boat with Expanded Hingham Terminal and Feeder Bus Service. 
The Commuter Boat with Expanded Hingham Terminal and Feeder Bus Service 
Alternative involves improvements to the existing commuter boat service that is 
currently available in the corridor. The new facilities associated with this alterna- 
tive are improvements to the Hingham Terminal at the Hingham Shipyard; the new 
services are increased commuter boat trips and feeder bus routes to the terminal 
from Greenbush, Pemberton Point, East Weymouth, Weymouth Landing, and 
Rockland (see Figure A-3, “The Commuter Boat with Expanded Hingham Termi- 
nal and Feeder Bus Service Alternative”). 

The present commuter boat service in the corridor provides transportation service 
to the Rowes Wharf Terminal in downtown Boston and reduces the automobile 
dependency of corridor residents. An expansion of this service would further im- 
prove transportation service to downtown Boston and would further reduce auto- 
mobile dependency. It is cost-effective in that it builds on an already-existing ser- 
vice. 


The Commuter Boat with Expanded Hingham Terminal and Feeder Bus Service 
Alternative was included among the alternatives selected for further consideration 
for the FEIR. Attachment A-1 contains an analysis of feeder bus service for the 
commuter boat alternatives. 


Commuter Boat Service with Expanded Hingham Terminal and New Termi- 


nals in Nantasket and/or Quincy, and Feeder Bus Service. The Commuter Boat 
with Expanded Hingham Terminal and New Terminals in Nantasket and/or 
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Quincy, and Feeder Bus Service Alternative involves improvements and expan- 
sions to the existing commuter boat service that is currently available in the corri- 
dor. The new facilities associated with this alternative are improvements to the 
Hingham Terminal and potential new terminals at Nantasket (Nantasket Pier) and 
locations in Quincy (Marina Bay and Fore River Shipyard); the new services are 
new commuter boat routes, increased commuter boat trips, and feeder bus routes 
from Greenbush, Pemberton Point, East Weymouth, and Rockland to the various 
terminals (see Figure A-4, “The Commuter Boat with Expanded Hingham Termi- 
nal and New Terminals in Nantasket and/or Quincy, and Feeder Bus Service Al- 
ternative”). 


The existing commuter boat service in the corridor provides transportation service 
to the Rowes Wharf Terminal in downtown Boston and reduces the automobile 
dependency of corridor residents. An expansion of this service would further 1m- 
prove transportation service to downtown Boston and would further reduce auto- 
mobile dependency. It is cost-effective in that it builds on an already existing ser- 
vice. 


The Commuter Boat with Expanded Hingham Terminal and New Terminals in 
Nantasket and/or Quincy and Feeder Bus Service Alternative was included among 
the alternatives selected for further consideration. Attachment A-1 contains analy- 
sis of feeder bus service for the commuter boat alternatives. 


Commuter Boat with New Terminals in Cohasset Harbor and Scituate Har- 
bor. The Commuter Boat with New Terminals in Cohasset Harbor and Scituate 
Harbor Alternative involves a completely new commuter boat service which would 
be accessible to potential users in the southern part of the corridor. 


The new facilities associated with this service are terminals at Cohasset and Scitu- 
ate; the new services are commuter boat routes to downtown Boston from these 
terminals (see Figure A-5, “The Commuter Boat with New Terminals in Cohasset 
Harbor and Scituate Harbor Alternative”). 


The principal difference between commuter boat service from Scituate and Cohas- 
set and the commuter boat service now being provided from the Hingham Termi- 
nal would be the nature of the water route. Existing commuter boat service takes 
place over the protected waters of Boston Harbor; the proposed service would take 
place over the open waters of Massachusetts Bay. Neither location has been the 
terminus for commuter boat operations in the past, probably to some extent for this 
reason. The ability of commuter boat vessels to operate year-round is of great 1m- 
portance to the development of viable commuter boat service. Offshore weather 
conditions would play a significant role in the determination of an appropriate ves- 
sel type. Wave heights offshore from Cohasset and Scituate range up to 20 feet 
during storm surges, and winds of 15 to 20 knots, gusting to as much as 50 knots, 
are not uncommon. These factors reduce the potential for a vessel to maintain 
maximum speed in open waters. 
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The marine technology exists to transport passengers comfortably most of the time 
at high speeds over offshore waters. The seafaring characteristics of some vessels, 
such as the High-Speed Catamaran or the Wave Piercer, can be designed so that 
normal wind and wave conditions through the twelve-mile Massachusetts Bay leg 
of the trip will not adversely affect passenger comfort. Rough sea conditions in 
stormy weather are likely to cause uncomfortable conditions and seasickness for 
certain passengers. Rough water conditions at the mouths of the Cohasset and Sci- 
tuate Harbors are a concern for passenger and vessel safety as well as ride comfort. 


Cohasset Harbor consists of an outer harbor and an inner harbor, Cohasset Cove. 
The water depth in the outer harbor, where numerous recreational vessels moor (in 
season), ranges from one-half to six feet. These shallow waters freeze regularly 
during the winter months, which makes the outer harbor impractical for regular, 
year-round, passenger service. Cohasset Cove, which 1s connected to the outer 
harbor by a forty-five foot wide channel and dredged to approximately six feet, is 
also inaccessible to large passenger vessels due to the shallowness of its waters, its 
access through a narrow and congested channel, and the already crowded use of its 
water sheet. 


Scituate Harbor presents several positive features for a passenger boat terminal. 
These include a 200-foot wide harbor mouth and channel, mean low waters of ap- 
proximately 7.5 to 8 feet, and a 110-foot berth at the town pier for loading and un- 
loading passengers. Offsetting these positive, however, are a number of factors 
which make Scituate Harbor an impractical commuter boat terminal site. Ap- 
proximately 1,600 pleasure boats on moorings and numerous fishing boats crowd 
this small recreational harbor during the summer, presenting difficult operational, 
maneuverability, and berthing problems for larger vessels, such as commuter 
boats. The addition of 300-passenger commuter boats would further crowd the 
water sheet of this harbor. A new location would have to be found for the fishing 
boats which currently use both sides of the pier as well as its 100-foot face, or con- 
struction of a new pier, requiring MGL Chapter 91 and other regulatory compli- 
ance, would be necessary. While relatively calm sea conditions prevail for most of 
the year, winter storm conditions typically result in high surges (estimated at 15 to 
20 feet) at the mouth of the harbor, especially on outgoing tides. Safe access to 
and egress from the harbor under such conditions would not be possible and, there- 
fore, reliable year-round service could not be guaranteed. These unsafe conditions 
have been estimated to generally last from three to five days and sometimes longer 
depending on the persistence of the stormy weather, and to occur from four to 
eight times per year. Finally, due to its location, except for residents of the coastal 
areas of Scituate, inland residents and other corridor commuters would have to 
drive south and east, moving away from Boston, to reach the terminal, increasing 
the overall travel time. 


Neither harbor area is an appropriate location for the landside facilities necessary 


to support commuter boat service. Parking in the Scituate Harbor area is already at 
a premium and despite the Town's efforts to ameliorate the situation, sufficient 
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commuter boat parking within walking distance to the pier is not reasonably 
achievable. Conflicts with other long established commercial and recreational 
uses, the very limited availability of land for parking, and limited low-capacity ac- 
cess roads, make the successful development of commuter boat terminals in either 
Cohasset Harbor and/or Scituate Harbor extremely difficult and unlikely. While 
remote parking areas serviced with shuttle buses could overcome some of these 
problems, the inconvenience of and additional time involved in an added transfer 
would reduce the attractiveness of the service. 


For the reasons cited above, the commuter boat service provided would not be reli- 
able nor would it be attractive to large numbers of commuters. The landside facili- 
ties would be completely new uses within the harbors and could not be developed 
without extensive impacts. The Commuter Boat with New Terminals in Cohasset 
Harbor and Scituate Harbor Alternative was not included among the alternatives 
selected for further consideration. 


Two years after the completion of the SDEIS/R, the Corps asked the MBTA to 
evaluate an additional alternative (the so-called “Super-Boat” alternative), in re- 
sponse to comments that the Corps received on this project. The Super-Boat alter- 
native included commuter boat service from Scituate, in addition to commuter rail 
service to the Accord area of Rockland, substantial express bus improvements, and 
other changes. A key feature of this alternative is that it assumed that the MBTA’s 
service standards would not apply, so that the service levels specified in the alter- 
native (i.e. more service is provided than would be allowed under the service stan- 
dards) could be applied in this corridor even though they would fail to meet cost- 
effectiveness (e.g., passengers per vehicle service hour, etc.) standards that would 
apply to the rest of the metropolitan area. This alternative is further described in 
Attachment A-6 and was not selected for further consideration. 


Commuter Boat Service with Fuel Conversion Feeder Bus Service. The 
Commuter Boat Service with Fuel Conversion Feeder Bus Service Alternative in- 
volves feeder bus service with vehicles powered by alternate fuel other than the 
diesel-powered commuter vehicles typically utilized for this service. The facilities 
and routes would remain the same; only the nature of the vehicles would change. 


While the provision of bus service by alternative fuel equipment is the present 
choice of the Massachusetts Bay Transportation Authority, it 1s recognized that in 
order to service this equipment in the South Shore region, a new facility to service 
the new vehicles, or a retrofit of existing facilities would have to be constructed. 
The facility would be expensive, adding to the true cost of this alternative. 


The use of alternate fuel would not change the nature of any of the alternatives in 
terms of their ability to provide commuter service, and would have negligible ef- 
fects in terms of their costs or environmental consequences. The Commuter Boat 
Service with Fuel Conversion Feeder Bus Service was not included among the al- 
ternatives selected for further consideration. Attachment A-1 contains analysis of 
feeder bus service for the commuter boat alternatives. 
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4. Commuter Rail Alternatives 


The Greenbush Line corridor received commuter rail service for many years until 
the service was abandoned 41 years ago. The corridor now has the unique advan- 
tage of having a continuous railroad right-of-way still largely in public ownership 
that runs through the entire length of the corridor. The Commuter Rail Alterna- 
tives make use of this available resource to reinstitute commuter rail service. All 
of the Commuter Rail Alternatives make use of the main line that runs from Brain- 
tree to the South Station Transportation Center in downtown Boston as part of the 
Old Colony Railroad Rehabilitation Project now under construction. 


The Commuter Rail Alternatives which were identified for the Greenbush Line 
corridor are: 


» Diesel-Powered Commuter Rail Service to Greenbush at Grade 

» Diesel-Powered Commuter Rail Service to Greenbush with a Tunnel through 
the Hingham Square Area 

>» Commuter Rail Service to Greenbush with a Bypass around the Hingham 
Square Area on a New Alignment 

» Electrified Commuter Rail Service to Greenbush 

» Commuter Rail Service to the Hingham Shipyard with Feeder Bus Service 

» Commuter Rail Service to West Hingham with Feeder Bus Service 

» Commuter Rail Service to Accord with Feeder Bus Service. 


These six alternatives are described below and the rationale for continuing or dis- 
continuing further study is explained. 


Diesel-Powered Commuter Rail Service to Greenbush at Grade. The Diesel- 
Powered Commuter Rail Service to Greenbush at Grade Alternative provides 
commuter rail service to the Greenbush Line corridor similar to that currently pro- 
vided in all other parts of the Boston Metropolitan Area. The commuter rail ser- 
vice will be provided along the existing seventeen-mile long railroad right-of-way; 
the system will connect to the main line to downtown Boston in Braintree (see Fig- 
ure A-6, “The Diesel-Powered Commuter Rail Service to Greenbush At Grade 
Alternative”)Access to the system will be provided at seven commuter rail stations 
which will have parking spaces and boarding platforms. Overnight storage of 
trains will be provided at a layover facility at the end of the line. Grade crossings 
at streets will have signals and other grade crossing protection measures (e.g., me- 
dians, etc.) that give absolute preference to the commuter rail service. 


The provision of commuter rail service in the corridor will provide transportation 
service to downtown Boston, specifically to the South Station Transportation Cen- 
ter, and reduce the automobile dependency of corridor residents. It 1s cost- 
effective in that it builds on an already existing commuter rail service which will 
be available from Braintree to the South Station Transportation Center in down- 
town Boston as part of the Old Colony Railroad Rehabilitation Project. The Die- 
sel-Powered Commuter Rail Service to Greenbush At Grade Alternative was in- 
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cluded among the alternatives selected for further consideration. 


Diesel-Powered Commuter Rail Service to Greenbush with a Tunnel through 
the Hingham Square Area. The Diesel-Powered Commuter Rail Service to 
Greenbush with a Tunnel through the Hingham Square Area Alternative is a vari- 
ant of the basic commuter rail service on the Greenbush Line. The objective of 
this alternative is to avoid, to some extent, the Lincoln National Register Historic 
District and other sensitive land uses in the Hingham Square area. There are four 
approaches to providing a tunnel through the Hingham Square area that have been 
considered (see Figure A-7, “Tunnel Options through the Hingham Square Area - 
Alternatives A-D’’). These options, ranging in length from a mile to almost two 
miles, provide increasing levels of avoidance of sensitive areas in the Hingham 
Square area, but at increasingly greater capital costs. 


The Diesel-Powered Commuter Rail Service to Greenbush with a Tunnel through 
the Hingham Square Area Alternative was included among the alternatives se- 
lected for further consideration. 


Commuter Rail Service to Greenbush with a Bypass around the Hingham 
Square Area on a New Alignment. The Commuter Rail Service to Greenbush 
with a Bypass Around the Hingham Square Area on a New Alignment Alternative 
is a variant of the basic commuter rail service on the Greenbush Line. The objec- 
tive of this alternative is to avoid completely the Lincoln National Register His- 
toric District and other sensitive land uses in the Hingham Square area. 

Since the Lincoln National Register Historic District extends south along Main 
Street as far as Garrison Road, a new alignment would need to be located south of 
that point to be effective (see Figure A-8, “Railroad Alignment to the South of the 
Hingham Square Area”). To avoid impacting the Central Junior High School, the 
alignment would need to be south of Cole Corner. To avoid impacting residential 
neighborhoods, the least disruptive point to cross Main Street appears to be in the 
vicinity of Tower Brook. The location of this crossing point determines the rail- 
road alignment on the western side of town and on the eastern side of town. 


On the western side of Hingham Square, a new railroad alignment would pass 
through wetlands, conservation lands, and residential areas. On the eastern side of 
Hingham Square, the ability to avoid residential areas is better but there are other 
sensitive land uses. To avoid crossing Wompatuck State Park and the Turkey Hill 
area, the new alignment would need to rejoin the Greenbush Line right-of-way in 
the vicinity of the Weir River. The alignment along the Town Brook and the Weir 
River would cross a wetland area, run along the recreational lands south of the 
High School, and pass through the Weir River associated wetlands. 


A disruption to wetlands resources, recreation lands, conservation lands, and resi- 
dential areas such as would result from an alignment of this nature would present 
great difficulties in the project development and permitting process under any cir- 
cumstances. Given that there is an existing railroad right-of-way that now exists 
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BAY Old Colony Railroad Tunnel Options through the Hingham 
ues Rehabilitation Project Square Area - Alternatives A - D 
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which would serve the same transportation purpose, the permitting and develop- 
ment of such a bypass alignment are extremely unlikely. The Commuter Rail Ser- 
vice to Greenbush with a Bypass Around the Hingham Square Area on a New 
Alignment Alternative has little potential to be developed to improve transporta- 
tion services to downtown Boston and reduce automobile dependency. The bypass 
could not be developed without extensive impacts that, in fact, make its actualiza- 
tion unlikely. 


The Commuter Rail Service to Greenbush with a Bypass around the Hingham 
Square Area on a New Alignment Alternative was not included among the alterna- 
tives selected for further consideration. Attachment A-2, “Southerly Bypass of 
Hingham Square Alternative,” contains a detailed discussion of this alternative. 


Electrified Commuter Rail Service to Greenbush. The Electrified Commuter 
Rail Service to Greenbush Alternative proposes commuter rail service that is pro- 
vided using electric-powered locomotives rather than the diesel-powered locomo- 
tives that are used on the existing Massachusetts Bay Transportation Authority 
commuter rail system. An electrified commuter rail line to Greenbush was studied 
as an alternative to diesel-power technology in initial phases of the project devel- 
opment process. 


Commuter rail service using electric-powered equipment is provided in some areas 
of the country. The Massachusetts Bay Transportation Authority maintains a con- 
tinuing interest in this type of power as a possible alternative to the diesel-powered 
equipment currently used. While diesel fuel cost and supply are relatively stable, 
however, there is no compelling reason to undertake a change to service using 
electric-powered equipment, especially since this type of changeover would in- 
volve very large initial investments in equipment, storage, maintenance and repair 
facilities, and right-of-way preparation. 


The provision of service by electric-powered equipment presents a number of en- 
gineering considerations that are not involved in providing service by diesel- 
powered equipment. Electric power substations would have to be located along 
the right-of-way; power would have to be transmitted by either a ground-level 
third rail or by a catenary wire suspended from overhead supports. Either system 
would present safety hazards and aesthetic impacts which are not a consideration 
in service by diesel-powered equipment. 


A key consideration in any future conversion of commuter rail power from diesel 
to electric power is maintaining compatibility with the Northeast Corridor intercity 
service provided by Amtrak. Conversion to electric power has been completed on 
the Northeast Corridor between New Haven and Boston. If MBTA commuter rail 
services are converted to electric power, the first commuter rail line to be con- 
verted would probably be the Shore Line to Providence which occupies the same 
right-of-way as the Northeast Corridor. This line would probably be followed by 
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the Stoughton and Needham Lines which also use the Northeast Corridor tracks for 
a portion of those routes. In a system-wide context, the conversion of the Old Col- 
ony Lines would probably assume a lower priority. 


An overall system-wide change from diesel-powered equipment to electric- 
powered equipment represents a major capital and operating cost commitment that 
would only be made on a long-term basis. The current policy choice of the Massa- 
chusetts Bay Transportation Authority is to continue to operate the existing com- 
muter rail system with diesel-powered equipment. While the provision of service 
by diesel-powered equipment is the present policy choice of the Massachusetts 
Bay Transportation Authority, it is recognized that a change to service by electric- 
powered equipment is possible in the future. No aspect of the new system work 
providing diesel-powered service would preclude a system change to electric 
power at some point in the future. 


Given the context of the current commuter rail system using diesel-powered equip- 
ment exclusively, electrified commuter rail to Greenbush was not found to be a 
viable alternative for providing transportation service to the area. The change to 
electrification would not change the nature of any commuter rail alternative in 
terms of its ability to provide commuter service. 

The Electrified Commuter Rail Service to Greenbush Alternative was not included 
among the alternatives selected for further consideration. 


Commuter Rail Service to the Hingham Shipyard with Feeder Bus Service. 
The Commuter Rail Service to the Hingham Shipyard with Feeder Bus Service 
Alternative proposes use of the Greenbush Line right-of-way over only a portion 
of its length. This concept involves the use of the Hingham Shipyard and com- 
muter boat terminal area in West Hingham as a terminal for Greenbush Line com- 
muter rail service (see Figure A-9, “Commuter Rail Service to the Hingham Ship- 
yard with Feeder Bus Service Alternative”). With the use of this terminal, com- 
muter rail service would not continue through Hingham Square to Cohasset and 
Scituate. 


The Shipyard area would be reached over an existing one and one-half mile long 
rail spur from the existing Greenbush Line right-of-way. This rail spur diverges 
from the Greenbush Line right-of-way near the intersection of West and South 
Streets in Hingham right at the beginning of the Lincoln National Register Historic 
District. This alternative would include additional feeder bus service to Greenbush 
Line corridor communities. 


The proposed terminal at the Hingham Shipyard would benefit from the fact that 
there is a railroad right-of-way available to the Greenbush Line; it would be acces- 
sible to Route 3A, and the terminal would be located in a non-residential area. 
However, the rail spur orientation and configuration provide an awkward arrange- 
ment for originating train service from a major terminal. Present plans for the 
shipyard area, involving both the improvements by the Massachusetts Bay Trans- 
portation Authority to the commuter boat parking facilities, piers, and waiting ar- 
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eas and private development plans supported by the Town of Hingham, limit the 
land area that would be available for a terminal and related parking. Route 3A, 
which now blocks the former railroad right-of-way, would have to be crossed on a 
grade-separated structure. 


A Greenbush Line commuter rail terminal at the Hingham Shipyard would provide 
a redundant service paralleling the commuter boat service from its origin to its 
downtown Boston destination. The service area for the commuter rail station 
would completely overlap that of the commuter boat terminal. While this area 
would be receiving two transportation options, points in the corridor to the south 
that do not now benefit from commuter boat service would be receiving no com- 
muter rail service. 


This abbreviated provision of commuter rail service in the corridor provided by the 
Commuter Rail Service to the Hingham Shipyard with Feeder Bus Service Alter- 
native is limited in its ability to provide transportation service to downtown Boston 
and to reduce the automobile dependency of corridor residents. Transit accessibil- 
ity for residents of the corridor communities of Marshfield, Norwell, Scituate, Co- 
hasset and Duxbury would increase very little. The new transit services would 
benefit those who already have access to such services. 


The Commuter Rail Service to the Hingham Shipyard with Feeder Bus Service 
Alternative was not included among the alternatives selected for further considera- 
tion. 


Commuter Rail Service to West Hingham with Feeder Bus Service. The 
Commuter Rail Service to West Hingham with Feeder Bus Service Alternative 
proposes use of the Greenbush Line right-of-way over only a portion of its length. 
This concept involves terminating commuter rail service at a terminal in West 
Hingham (see Figure A-10, “The Commuter Rail Service to West Hingham with 
Feeder Bus Service Alternative”). With this alternative, commuter rail service 
would not continue through Hingham Square to Cohasset and Scituate. 


The West Hingham area does not represent an ideal location for a terminal station. 
There are no regional highway connections here and there is limited available 
space to locate a large parking area and train layover facility. The approach streets 
through Hingham Square for automobiles and buses coming from the south side of 
the corridor are not adequate for a terminal station. Also, the area is adjacent to 
the Lincoln National Register Historic District. 


Partial use of the available railroad right-of-way to serve the Greenbush Line cor- 
ridor would fail to provide service to a significant number of areas of high com- 
muter demand. A terminal at West Hingham would not adequately serve the 
communities of Hull, Cohasset, Scituate, Norwell, Duxbury and Marshfield, lo- 
cated south along the right-of-way from West Hingham. 
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This abbreviated Commuter Rail Service to West Hingham with Feeder Bus Ser- 
vice Alternative is limited in its ability to provide transportation service to down- 
town Boston and to reduce the automobile dependency of corridor residents. Tran- 
sit accessibility for residents of the corridor communities of Duxbury, Marshfield, 
Norwell, Scituate, Hull, and Cohasset would increase very little. The Commuter 
Rail Service to West Hingham with Feeder Bus Service Alternative was not in- 
cluded among the alternatives selected for further consideration. A detailed analy- 
sis on the Commuter Rail Extension to Terminal at West Hingham is in Attach- 
ment A-3. 


Commuter Rail Service to Accord with Feeder Bus Service. The Commuter 
Rail Service to Accord (Routes 3/228) involves substituting the Greenbush com- 
muter rail line with a different, new rail line, operating between the intersection of 
Routes 3 and 228 near the Norwell/Hingham Line to South Station. Trains would 
proceed from the Accord terminal either through or around the Weymouth Naval 
Air Station to the Plymouth Line near the South Weymouth Station. From that 
point, the line would use the same tracks as the Plymouth Line to South Station. 
The distance from the Accord terminal to the Plymouth Line would be three to 
four miles depending on the alignment. 


It is not clear that this option would be feasible due to the unknown status of the 
Naval Air Station, which is currently closed and being considered for re-use. The 
Accord station would attract relatively high ridership, but few riders from the 
coastal communities of Hull, Cohasset, Scituate, and Marshfield. In this respect, it 
would not be an effective Greenbush Corridor option. Commuter Rail Service to 
Accord with Feeder Bus service was not included among the alternatives selected 
for further consideration. Attachment A-4 contains the report “Feasibility Assess- 
ment: Commuter Rail to Extension to Accord.” 


5. High Occupancy Vehicle Lanes Alternatives 


High occupancy vehicle lanes are highway lanes that are provided for the exclu- 
sive use of buses, vans, and other vehicles that have at last two or three occupants. 
These high occupancy vehicles may benefit significantly in travel time by not hav- 
ing to travel in mixed traffic and being able to bypass peak period congestion in 
the other lanes. The two High Occupancy Vehicle Lanes Alternatives considered 
are: 


>» High Occupancy Vehicle Lanes on the Southeast Expressway 
» High Occupancy Vehicle Lanes on the Southeast Expressway and Route 3. 


These two alternatives are described below and the rationale for continuing or dis- 
continuing further study is explained. 


High Occupancy Vehicle Lanes on the Southeast Expressway. As part of the 


Central Artery/Third Harbor Tunnel Project, the Commonwealth of Massachusetts 
has constructed permanent high occupancy vehicle lanes on the Southeast 
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Expressway between Freeport Street in Dorchester and Furnace Brook Parkway 
just north of the Route 128/Route 3 divergence in Braintree (see Figure A-11 “Ex- 
tent of High Occupancy Vehicle Lane on the Southeast Expressway”). The HOV 
lane project on the Southeast Expressway, completed in 1995, adds a contraflow 
lane, separated from oncoming traffic by movable barriers. In the morning, the 
barriers are moved to create a northbound lane next to the median on the 
southbound side of the highway, and in the afternoon, a southbound lane 1s created 
on the northbound side of the highway (see Figure A-12 “Contraflow High Occu- 
pancy Vehicle Lane Concept’). The provision of this lane improves travel time to 
Boston by five minutes or more for buses and 3-person vanpools and carpools 
from south of Boston. 


Any contraflow lane has some inherent safety risks and design concerns since op- 
posing traffic operates on the same side of the highway. The method of separation 
is moveable concrete barriers. Given the existing right-of-way constraints, this 
scheme does not have a shoulder, but rather a few areas for disabled vehicles to 
pullover, exposing this system to failure from everyday incidents such as a vehicle 
breakdown. 


The provision of a high occupancy vehicle lane on the Southeast Expressway 
serves a much broader purpose than improving access to Greenbush Line corridor 
communities. This improvement serves more regions than just the Greenbush Line 
corridor. Greenbush Line corridor bus, vanpool, and carpool riders would share its 
use with similar riders from all over Southeastern Massachusetts and beyond. 


The Commonwealth of Massachusetts recognizes that high occupancy vehicle 
lanes on the Southeast Expressway can be a part of a multi-modal solution to re- 
gional transportation problems. The HOV lane may be beneficial to Greenbush 
Line corridor commuters, but does not specifically address the transportation needs 
of the Greenbush Line corridor communities. The provision of a high occupancy 
vehicle lane on the Southeast Expressway is included in the No Build alternative. 
Therefore, it was not included among the build alternatives selected for further 
consideration. 


High Occupancy Vehicle Lanes on the Southeast Expressway and Route 3. 
The High Occupancy Vehicle Lanes on the Southeast Expressway and Route 3 Al- 
ternative is an extension of the high occupancy vehicle lane on the Southeast Ex- 
pressway. A reliable, continuous high occupancy vehicle system on both Route 3 
and the Southeast Expressway would provide travel time savings for high occu- 
pancy vehicle passengers from the Greenbush Line corridor communities as well 
as from other communities in Southeastern Massachusetts. This alternative in- 
volves an extension of these lanes onto Route 3 (see Figure A-13, “Extent of High 
Occupancy Vehicle Lanes on Route 3"). 


The report Environmental Assessment and Draft Environmental Impact Report, 


Route 3, Weymouth to Duxbury, Additional Travel Lanes and Safety Improve 
ments, prepared by Edwards and Kelcey for the Massachusetts Department of 
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Public Works in 1989, discusses the effect of providing an additional travel lane in 
each direction along the Route 3 median strip from Duxbury to Weymouth. These 
additional lanes could be reserved for high occupancy vehicle use. South of the 
intersection with Route 18 in Weymouth, it 1s possible that high occupancy vehicle 
lanes could be provided between Duxbury and Weymouth. North of Route 18 in 
Weymouth to the Route 128/Route I-93 split, a distance of approximately two and 
one-half miles, Route 3 already has three travel lanes in each direction. In the 
segment between Route 18 and the Braintree diverge, the median strip is not wide 
enough to accommodate an additional lane; widening of this segment would re- 
quire land takings and other impacts that would be highly disruptive. 


Traffic 1s now prohibited from using the breakdown lane on Route 3 north of 
Route 18. As an alternative to adding lanes in the median strip, a scheme could be 
implemented in which the Route 3 breakdown lane would be made available for 
travel during the peak period from Route 18 north. This measure would permit the 
introduction of an uninterrupted high occupancy vehicle lane between Duxbury 
and the Southeast Expressway. 


The majority of commuters from communities in the Greenbush Line corridor now 
access Route 3 from Route 123 and Route 228. High occupancy vehicles access- 
ing Route 3 at Route 123 could utilize an exclusive lane for approximately five and 
one-half miles before reaching Route 18; vehicles accessing Route 3 from Route 
228 could make use of an exclusive lane for approximately two and one-half miles 
before reaching Route 18. From Route 18 north, however, any exclusive lane pro- 
vision would have to detract from overall roadway capacity. Of course, the overall 
usefulness of high occupancy vehicle lanes on Route 3 1s also dependent on the 
existence of a reliable high occupancy vehicle lane on the Southeast Expressway. 


A high occupancy vehicle lane is possible on Route 3 between Braintree and Dux- 
bury. However, it has not been programmed as part of proposed improvements to 
Route 3 in the corridor area. The Massachusetts Highway Department has decided 
not to undertake a Route 3 high occupancy vehicle lane project as part of the pro- 
posed improvements to Route 3. Their analysis has not demonstrated that a high 
occupancy vehicle lane would increase HOV use sufficiently to warrant dedicating 
a travel lane on Route 3 to high occupancy vehicles. 


The High Occupancy Vehicle Lanes on the Southeast Expressway and Route 3 Al- 
ternative was not included among the alternatives selected for further considera- 
tion. 


6. Route 3 Alignment Alternatives 


Route 3 1s the major regional highway through the South Shore. Much of the land 
use in the region over the last thirty years has been shaped by the existence of 
Route 3. Considerable interest has been shown in the past to making use of this 
existing route for other transportation modes that would complement this highway 
use and consolidate transportation functions. 
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However, this route lies along the western boundary of the Greenbush Line corri- 
dor and is relatively remote from many of the major population centers of the cor- 
ridor. Route 3 does not present any geographical advantages at all in terms of pro- 
viding transportation service to the Greenbush Line corridor. Another considera- 
tion common to these alternatives is that any traffic accessing a transportation sys- 
tem along Route 3 would inevitably come into conflict with the interchange traffic 
accessing Route 3 itself. 


The Route 3 Alignment Alternatives are: 


>» Red Line Extension Along Route 3 
» Commuter Rail Along Route 3 
>» Monorail Along Route 3 


These three alternatives are described below and the rationale for continuing or 
discontinuing further study is explained. 


Red Line Extension Along Route 3. The Red Line Extension Along Route 3 Al- 
ternative is a use of the existing rapid transit technology in an extension in a new 
right-of-way running generally parallel to an existing transportation route. The 
extension alternative proposes a continuation of the Red Line rapid transit right-of- 
way beyond Braintree towards Route 3 and then to the north of Route 3 with sta- 
tions in the area of the Route 18 interchange in Weymouth and in the area of the 
Derby Street interchange in South Hingham (see Figure A-14, “Red Line Exten- 
sion Along Route 3 Alternative”). 


Extensions of the Red Line have been under consideration for some time. The 
Massachusetts Bay Transportation Authority's 1966 report Preliminary Rapid 
Transit Studies Covering Extensions to South Braintree and Weymouth from 
Quincy-Braintree Town Line, envisioned an extension of the line beyond Brain- 
tree. That report proposed extension of the Red Line southward, roughly parallel to 
Route 3, with a major rapid transit station near the Quincy-Braintree town line, a 
second major rapid transit station near Pearl Street in Braintree, a third rapid transit 
station near Route 18 in Weymouth, and a possible fourth station in South 
Hingham. Part of this proposed extension was realized when the Red Line was 
extended beyond Quincy Center into Braintree. The Quincy Adams Station is lo- 
cated near the Quincy-Braintree town line and the Braintree Station is located near 
Pearl Street in Braintree. These are the same general areas for these stations as 
proposed in the 1966 report. 


A further extension of the Red Line would provide a high capacity, frequent head- 
way Service that is appropriate for high levels of ridership. This type of service 
requires an electrified, grade separated right-of-way and major stations and parking 
facilities. Developing this extension would present a significant capital expendi- 
ture with many design and construction challenges and many impacts to the 
densely developed suburban area this completely new right-of-way would pass 
through. 
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A Red Line Extension along Route 3 would not provide a direct transportation ser- 
vice to the Greenbush Line corridor. A Red Line extension to a terminal at Route 
18 in Weymouth or South Hingham would require commuters from the Greenbush 
Line corridor to access the terminal by automobile or feeder bus. The difficulty in 
creating a new transportation right-of-way, the adequacy of the access roads to 
these areas, the possible congestion in the station areas, and the problems related to 
providing adequate parking supply are among the many challenging development 
issues associated with this alternative. 


The Red Line commuters originating from the Greenbush Line corridor arriving at 
these additional Red Line stations would share the use of a system already operat- 
ing at or near capacity during peak periods. Increasing ridership on the Red Line 
would necessitate systemwide capacity increase measures. Further, the physical 
problems of threading a Red Line extension through the other transportation facili- 
ties and land uses at Braintree would be complex. 


Although the Red Line Extension Along Route 3 Alternative together with other 
Red Line improvements could further improve transportation services to down- 
town Boston and further reduce automobile dependency, the capital costs involved 
and extensive impacts associated with this alternative would, in fact, make its ac- 
tualization unlikely. The Red Line Extension Along Route 3 Alternative is not in- 
cluded among the alternatives selected for further consideration. 


Commuter Rail Along Route 3. The Commuter Rail Along Route 3 Alternative 
proposes an extension of the commuter rail service that will be available through 
the Old Colony Railroad Rehabilitation Project along a new right-of-way near 
Route 3 (see Figure A-15, “Commuter Rail Along Route 3 Alternative”). The 
study of the use of a right-of-way of this nature was reported in Technical Memo- 
randum, Analysis of the Use of Route 3 Corridor for Mass Transportation Pur- 
poses, August, 1987. 


An advantage of a Route 3 commuter rail extension compared to a Red Line rapid 
transit extension would be that the commuter rail expansion would not be adding 
more use onto a trunkline that is already being used at capacity. Users at outlying 
stations would have a direct connection to downtown Boston which would bypass 
the Red Line. 


A commuter rail line along Route 3 would not be a direct substitute for transporta- 
tion service within the Greenbush Line corridor itself. Instead of providing acces- 
sible service to North Weymouth, North Hingham, Cohasset, and Scituate, and 
Hull, a Route 3 railroad alignment would require residents of these communities to 
travel considerable distance by car or by bus to access the commuter rail service. 
Two mile radius rings around likely station locations on a Route 3 alignment, rep- 
resenting the likely service area, do not overlap any significant portion of the 
Greenbush Line corridor. The Route 3 alignment serves a different transportation 
market. 
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Thus, the Commuter Rail Along Route 3 Alternative has little potential to improve 
transportation services to downtown Boston and reduce automobile dependency 
for commuters in the Greenbush Line corridor. The proposed Route 3 alignment 
would serve only a small part of the Greenbush Line corridor. The Commuter Rail 
Along Route 3 Alternative could not be developed without extensive impacts that, 
in fact, make its actualization unlikely. The Commuter Rail Along Route 3 Alter- 
native is not included among the alternatives selected for further consideration. 


Monorail Along Route 3. The Monorail Along Route 3 Alternative proposes us- 
ing the Route 3 alignment for a monorail system. A monorail system uses vehicles 
which travel above or suspended from a single rail or beam which functions as a 
guideway. A monorail system along Route 3 would require an electrified, com- 
pletely grade-separated right-of-way with stations and parking facilities. 


Unlike an extension of the Red Line rapid transit system or the commuter rail sys- 
tem, which would be extensions of existing service, use of a monorail or other type 
of above-ground guideway technology along Route 3 presents many additional 
problems of implementation. The system would be incompatible with any other 
existing transportation service in the area. The transit vehicles that would be re- 
quired could not share South Station with the commuter rail and Amtrak trains nor 
share the Red Line tunnel and stations which provide the current service. A mono- 
rail system would require the provision of an entirely new downtown Boston pas- 
senger handling facility and entirely new vehicle maintenance, repair, and storage 
facilities. This represents an entirely different level of project development and 
cost from the use of existing systems. 


A monorail system, with its permanent above-ground guideway structure and 
above-ground stations, presents formidable construction, access, and aesthetic 
problems. The above ground guideway structure would be in conflict with cross- 
ing bridges, interchanges, and above-ground utility lines at numerous locations 
along Route 3. Passenger parking and access to the above-ground stations over 
Route 3 would be difficult to provide and roadway traffic to and from these sta- 
tions would be superimposed on existing traffic to and from Route 3. There is no 
apparent feasible route from Braintree into downtown Boston for the system; a 
route along the Southeast Expressway, a route along the rapid transit right-of-way, 
or a route along the commuter rail right-of-way are all incompatible with existing 
high capacity uses. 


Monorail technology has not been widely used for a radial system which 1s in- 
tended to serve mainly commuters in suburban or rural areas with relatively low 
population densities compared to the urban center. Monorail technology, where it 
has been used, typically involves a loop or shuttle system of very short length with 
ridership demand which is not only very high, but which is consistently high dur- 
ing the entire day. It does not appear to be appropriate for a very long, radial sys- 
tem with a demand both widely dispersed over a large area and with a definite 
morning and afternoon peak distribution. 
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A monorail along Route 3 would provide no major benefits to any Greenbush Line 
corridor communities. The access issues would be the same for the Greenbush 
Line Corridor communities as it would for a Red Line extension or a commuter 
rail extension along Route 3: excessive distances to travel to the station, inade- 
quacy of access roads, scarcity of space to develop adequate parking, and traffic 
congestion at the stations as station traffic competes with traffic destined for Route 
S. 


The Monorail Along Route 3 Alternative has little potential to improve transporta- 
tion services to downtown Boston and reduce automobile dependency for com- 
muters in the Greenbush Line corridor. The proposed Route 3 alignment would 
serve only a small part of the Greenbush Line corridor. The Monorail Along 
Route 3 Alternative could not be developed without extensive impacts that, in fact, 
make its actualization unlikely. 


The Monorail Along Route 3 Alternative was not included among the alternatives 
selected for further consideration. 


7. Alternatives Using Other Technologies on the Greenbush Line Right-of- 
Way 


The Greenbush Line right-of-way is a unique transportation resource that provides 
access over the entire length of the Greenbush Line corridor (see Figure A- 16, 
“The Existing Greenbush Line Right-of-Way”). Although the right-of-way has a 
history as a railroad facility, there is no apparent reason that this resource could not 
be used to provide other transportation services to the corridor. The fact that the 
Greenbush Line right-of-way ends in the vicinity of the Red Line rapid transit sys- 
tem terminal in Braintree provides an opportunity for an intermodal connection to 
this system. Alternatives Using Other Technologies on the Greenbush Line Right- 
of-Way are: 


» Light Rail on Greenbush Line Right-of-Way to Braintree Red Line Terminal 

» Trackless Trolley on Greenbush Line Right-of-Way to Braintree Red Line Ter- 
minal 

» Busway on Greenbush Line Right-of-Way to Braintree Red Line Terminal 

» Guided Busway on Greenbush Line Right-of-Way 

» Bikeway on Greenbush Line Right-of-Way to Braintree Red Line Terminal 


These five alternatives are described below and the rationale for continuing or dis- 
continuing each for further study is explained. 


Light Rail on Greenbush Line Right-of-Way to Braintree Red Line Terminal. 
The Light Rail on Greenbush Line Right-of-Way to Braintree Red Line Terminal 
Alternative proposes making use of the existing railroad right-of-way with a very 
adaptable type of fixed guideway system. The principal advantage of light rail 
technology is its flexibility to operate in a variety of environments. It can operate 
with traffic on city streets, on a semi-exclusive right-of-way with conventional 
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traffic signals, and on an exclusive railroad right-of-way with railroad signals. It is 
usually applied to situations involving medium speeds and distances and relatively 
close station spacing. 


A light rail system would require an electrified right-of-way with overhead wires 
and several substations. Separate maintenance, repair, and storage facilities spe- 
cifically for light rail vehicles would be required. A separate right-of-way would 
be needed between the end of the Greenbush Line and the Braintree station; joint 
use of the existing Red Line rapid transit system tracks would not be feasible. 


Because the capacity of light rail vehicles is less than that of commuter rail trains, 
more light rail vehicles would be necessary to carry the same number of passen- 
gers. This involves more passbys with resultant additional closings of at-grade 
crossings. Because more vehicles are involved, there are significantly more vehi- 
cle-miles required and therefore higher operating and maintenance costs to provide 
the same service. The Light Rail on Greenbush Line Right-of-Way to Braintree 
Red Line Terminal Alternative has less potential to improve transportation services 
to downtown Boston and reduce automobile dependency than does commuter rail 
use of the right-of-way. The technology is not as appropriate for the travel dis- 
tances involved while the connection to another mode at Braintree presents numer- 
ous operational difficulties and reduces the effectiveness of the system for com- 
muting to downtown Boston. The Light Rail on Greenbush Line Right-of-Way to 
Braintree Red Line Terminal Alternative was not included among the alternatives 
selected for further consideration. 


Trackless Trolley on Greenbush Line Right-of-Way to Braintree Red Line 
Terminal. The Trackless Trolley on Greenbush Line Right-of-Way to Braintree 
Red Line Terminal Alternative proposes using the existing railroad right-of-way 
for a system similar to a busway, but with electric-powered vehicles. Providing 
trackless trolley service would require a paved, exclusive right-of-way with over- 
head wires and periodic power substations to provide motive power for the vehi- 
cles. The system would require the provision of new, separate maintenance, stor- 
age and repair facilities for trackless trolley equipment. Intermodal transfer facili- 
ties would have to be provided at the Braintree Red Line Terminal. A separate 
right-of-way between the end of the Greenbush Line junction and the Braintree 
station would have to be provided. 


Because trackless trolleys are limited in speed and passenger capacity, this mode 
cannot provide the level of service necessary to be competitive for line haul use 
with either the rapid transit or commuter rail modes serving the Boston area. The 
large number of trackless trolley passbys would require frequent grade crossing 
closings with resultant disruptions to local traffic. The paved right-of-way could 
not be kept secure from unauthorized vehicle use. 


The Trackless Trolley on Greenbush Line Right-of-Way to Braintree Red Line 


Terminal Alternative has less potential to improve transportation services to down- 
town Boston and reduce automobile dependency than does commuter rail use of 
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the right-of-way. The technology is not as appropriate for the travel distances in- 
volved; the connection to another mode at Braintree presents numerous operational 
difficulties and reduces the effectiveness of the system for commuting to down- 
town Boston. Trackless trolleys would have limited passenger capacity per vehicle 
and would require an extensive and expensive electrification system, while having 
no transportation advantage over diesel buses. The Trackless Trolley on Green- 
bush Line Right-of-Way to Braintree Red Line Terminal Alternative was not in- 
cluded among the alternatives selected for further consideration. 


Busway on Greenbush Line Right-of-Way to Braintree Red Line Terminal. 
The Busway on Greenbush Line Right-of-Way to Braintree Red Line Terminal 
Alternative proposes use of the existing railroad right-of-way for diesel bus use. 
The right-of-way would be paved as necessary to handle bus traffic and a connec- 
tion from the end of the Greenbush Line to the Braintree Red Line Terminal would 
be required. 


Because diesel buses are limited in passenger capacity, a large number of buses 
would be required for service. The large number of bus passbys would require fre- 
quent grade crossing closings with resultant disruptions to local traffic. Also, the 
paved right-of-way could not be kept secure from unauthorized vehicle use. 


The use of the Greenbush right-of-way as an exclusive busway offers little advan- 
tage over use of the existing roadway system for diesel buses. 


The Busway on Greenbush Line right-of-way to Braintree Red Line Terminal Al- 
ternative has less potential to improve transportation services to downtown Boston 
and reduce automobile dependency than does commuter rail use of the right-of- 
way. The conflicts of bus service with local traffic at the at grade crossings 1s det- 
rimental to both traffic flows; the connection to another mode at Braintree reduces 
the effectiveness of the system for commuting to downtown Boston. 

The Busway on Greenbush Line right-of-way to Braintree Red Line Terminal Al- 
ternative was not included among the alternatives selected for further considera- 
tion. 


Guided Busway on Greenbush Line Right-of-Way. The Guided Busway option 
proposes a system that consists of a combination of guided bus service, HOV lane 
operation, and short segments of mixed traffic operation. The guided busway 
would be constructed along the full 17 miles of the Greenbush right-of-way from 
Scituate to the Braintree Wye. 


At or near the Wye the bus would leave the guided busway and buses would use 
local streets for approximately one-half mile to the Washington Street/Exit 18 in- 
terchange with Route 3. Buses would travel from this interchange to the Southeast 
Expressway and into the HOV lane. At Savin Hill the buses would have to travel 
in mixed traffic on the expressway to the South Station Transportation Center. 
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The busway would be a single lane and only 10 feet wide. It would operate in the 
peak direction only; non-peak direction would use regional highways and local 
Streets. 


This option was presented after the publication of the SDEIS/R. The Greenbush 
study team conducted an extensive analysis of this option, and this analysis was 
presented in a separate report dated September 1995 and in the MBTA’s “Summary 
of Findings and Recommendations” December 1995. The Guided Busway on the 
Greenbush right-of-way was not included among alternatives selected for further 
consideration. A detailed discussion of this alternative is included in Attachment 
A-5. 


Bikeway on Greenbush Line Right-of-Way to Braintree Red Line Terminal. 
The Bikeway on Greenbush Line Right-of-Way to Braintree Red Line Terminal 
Alternative proposes use of the existing railroad right-of-way for bicycle transpor- 
tation. The right-of-way would be paved as necessary to handle bicycle traffic and 
a connection from the end of the Greenbush Line to the Braintree Red Line Station 
would have to be developed. A bikeway on the Greenbush Line right-of-way 
would provide a recreational facility but would be ineffective as a regular daily 
transportation facility for a significant amount of the commuting public. A bike- 
way might perform a feeder function for distances of a few miles from the Brain- 
tree Red Line Station, but the distances involved are too great to provide for daily 
access by even the most dedicated bicycle commuter. The distance along the 
right-of-way from Braintree to Hingham is 8 miles; to Cohasset Center, 12 miles; 
to North Scituate, 14 miles; to Greenbush, 17 miles. 


Bicycle commuting can only be utilized by a small percentage of potential transit 
patrons. Even for those who are physically able to use this mode and are inclined 
to do so, bicycling is not necessarily a reliable day-to-day commuting option due 
to weather conditions. As a mass transit option, bikeway use 1s not comparable to 
other motorized modes in terms of reliability, potential ridership, or range of ser- 
vice. The Bikeway on Greenbush Line Right-of-Way to Braintree Red Line Ter- 
minal Alternative has little potential to improve transportation services to down- 
town Boston and reduce automobile dependency. 


The Bikeway on Greenbush Line Right-of-Way to Braintree Red Line Terminal 
Alternative was not included among the alternatives selected for further considera- 
tion. 


Attachments: 

A-1: Analysis of Feeder Bus Ridership 

A-2: Southerly Bypass Analysis of Hingham Square Alternative 

A-3: Feasibility Assessment of Commuter Rail Extension to Terminal at West 
Hingham 

A-4: Feasibility Assessment of Commuter Rail Extension to Accord 

A-5: Guided Busway in the Greenbush Corridor 

A-6: “Super-Boat’” Combination Alternative 
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Analysis of Feeder Bus Ridership 


Introduction 


This report reviews the analysis of potential ridership for feeder bus services associated with the commuter 
boat alternatives analyzed in the Supplemental Draft Environmental Impact Statement/Report (DEIS/R) for 
Transportation Improvements in the Greenbush Corridor. It also provides alternative approaches to 
estimating this ridership potential based upon other experience, and compares the ridership potential to 
service and productivity standards used by the MBTA and other transit agencies. 


This report was prepared under the direction of the MBTA in response to comments received on the 
DEIS/R. A number of commenters suggested that if the commuter boat alternatives included feeder bus 
service, they would attract significantly more riders, and would become reasonable alternatives to the 
commuter rail alternatives also considered for the Greenbush corridor. These commenters suggested that 
the elimination of feeder bus service from the boat alternatives was arbitrary or based upon flawed analysis. 


The Secretary of Environmental Affairs, in her certificate on the DEIS/R, instructed the MBTA to address 
these comments on feeder bus ridership by providing a more complete explanation of the process used to 
estimate ridership, and to consider actions to “optimize” the bus-to-boat service. 


In her certificate, the Secretary referred to comments made on the DEIS/R by members of the public; the 
comments on the subject of feeder bus service to the commuter boat terminal generally claimed or implied 
that if feeder bus service were provided, that there would be significant increases in ridership on the 
commuter boat (compared to the forecasts presented in the DEIS/R). As the analysis detailed below shows, 
this would not be the case. 


Characteristics of Successful Transit Service 
Implications for the Greenbush Corridor 


Actual experience in eastern Massachusetts and throughout the United States has shown that travelers will 
choose to use transit services if: 


e they have no other travel choices (“transit dependents”), or 


e transit provides a more attractive option than driving or carpooling, considering the attributes of the 
different modes, and the economic and other characteristics of the traveler. Travel time (in the vehicle, 
getting to or from the stop, and waiting for the vehicle) and travel cost (transit fare, parking, tolls and 
fuel costs) are the principal characteristics which determine the choice of mode 


In the Greenbush corridor, feeder bus service can be expected to attract a reasonable share of the trips to the 
commuter boat terminal if a) the bus service offers reasonably attractive travel times and costs compared to 
driving (or getting a ride from someone else), or b) it provides service to the transit dependent who have no 
other means to get to the boat. Further, the availability of feeder bus service will lead to an increase in boat use 
only if the feeder service results in a significant improvement in the time and cost of the overall trip, compared 
to driving to the boat terminal and parking (or riding with someone else). 


Two key questions need to be addressed to understand the potential for feeder bus services to attract ridership: 


1) Will the feeder buses provide a service to those who would have no other travel choices (the transit 
dependent)? Transit dependents include those whose income does not allow for purchase and operation of 
an automobile (or additional automobiles for other household members), or who cannot drive because of 
age or disabilities. 
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The feeder buses would serve people who ride the commuter boat from Hingham (and possibly other 
terminals) to downtown Boston. These riders are overwhelmingly people who live in the South Shore 
communities close to the terminal (Hingham, Weymouth, Scituate, Cohasset, Hull, Norwell and Marshfield 
primarily), and who work in Boston.~ The South Shore communities have median household incomes 
which are substantially above the metropolitan average, ranging from $35,000 per year in some zones in 
Weymouth to more than $70,000 in parts of Hingham.~ Auto ownership rates in South Shore communities 
are similarly higher than average. Further, those who commute to Boston to work do so to earn salaries 
which are above average even for the South Shore. The commuter boat rider survey indicated that 96 
percent of riders had an automobile available for the trip to Boston (many of these parked that car in the lot 
in Hingham). While the truly transit dependent may not be represented in this survey (because they would 
not be able to get to the boat terminal), the size of this market is extremely small, if it exists at all. It 1s very 
unlikely that transit dependents will represent a significant number of riders on a feeder bus service. 


2) Would the feeder bus service represent a significant improvement in the travel time or cost of the trip to 
Boston which would lead to an increase in overall boat ridership? 


For almost all boat riders, the feeder bus would require additional time and cost compared to driving to the 
boat terminal and parking there. The feeder bus would require added time to walk from one’s house to the 
bus stop (typically, 5 minutes), a wait for the bus to arrive (another 3 to 5 minutes on average), and 
additional travel time as the bus stops for other riders or takes a more roundabout route to serve the major 
population centers. The fare (typically 60 cents each way) will generally be greater than the out-of-pocket 
travel costs by automobile (6 to 8 cents per mile), or will offer only modest savings compared to the 
additional travel time required. Sufficient parking is provided at the Shipyard for regular boat commuters, 
and therefore the availability of parking is not a constraint to this group. 


Overall, the feeder-bus-to-boat option would not offer an improvement in time and cost compared to the 
drive-to-the-boat option, and would therefore not produce an expected increase in the share of commuters 
using the boat. 


Even if the feeder bus does not have the potential to increase overall transit travel to Boston, it may serve some 
riders who would otherwise drive (or get a ride) to the boat. That is, some people may choose to ride the bus 
rather than driving to the boat terminal, even if the bus takes longer. Again, travel forecasting methods based 
upon observed travel behavior provide a means to estimate the potential ridership for a bus route. 


Projecting Ridership for Greenbush Feeder Buses to Commuter Boat The travel forecasting procedures 
used in the Old Colony analysis are based upon observed travel behavior under a variety of circumstances and 
available travel choices. These procedures, and the travel behavior on which they are based, are consistent with 
the procedures used in the large majority of metropolitan areas in the U.S. Based upon the characteristics 
described above and observed travel behavior, it is possible to create a mathematical relationship which can be 
used to show the relationship between travel time and cost and the number of people who would choose to 
travel by transit under particular circumstances. Such mathematical models were used in the Old Colony 
analysis. 


In order to provide an understanding of the potential feeder bus ridership, the Old Colony staff analyzed an 
optimal feeder bus system -- that is, a feeder bus system designed to provide the best quality bus service to as 
many boat riders as possible, consistent with the best transit practices and service policies of the MBTA and 


other transit providers in the region. 


As part of the analysis for the Greenbush Supplemental Draft Environmental Impact Report (published in 
March 1995 based on analysis reviewed with the Citizens Advisory Committee in 1993 and 1994), the proposed 


'“MBTA 1993 Survey of Commuter Boat Riders,” CTPS, October 1994 


U.S. Census for 1990. The median income in a zone means that half the households have a larger 
income, and half have a smaller income. 
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feeder bus services were examined to determine whether they would meet the MBTA’s minimum economic 
productivity standards for bus service. Two sets of service standards were used: standards adopted by the 
MBTA in 1977 were used because they were the standards in effect at the time that the SDEIS/R analysis was 
original completed; routes are also compared to standards developed in 1995 which are the standards currently 
used for bus service evaluation by the MBTA. 


Feeder bus services examined 


The commuter alternatives, as originally described, included five feeder bus ‘ours These routes, shown in 
figure 1, included: 


a) Greenbush to Hingham Shipyard (12.8 miles, 27 minutes) 

b) Pemberton Point to Hingham Shipyard (or Nantasket Pier in Alternative 4) (10.3 miles, 28 minutes) 
c) Rockland Park-and-Ride to Hingham Shipyard (8.2 miles, 21 minutes) 

d) Jackson Square, East Weymouth to Hingham Shipyard (4.3 miles, 11 minutes) 

e) Weymouth Landing to Hingham Shipyard (4.2 miles, 13 minutes) 


Each route would be timed so that it arrives within 5 minutes of the scheduled departure of each commuter boat 
from Hingham, and leaves the Shipyard as soon as each boat unloads. The route of each bus was designed to 
serve the most densely populated parts of the communities which contribute riders to the commuter boat. Fares 
would be set at a level comparable to other MBTA bus routes: 60 cents one-way for routes under six miles in 
length, with longer routes divided into multiple zones so that longer trips (over six miles) would be charged a 
fare of $1, with monthly pass acceptance comparable to other MBTA routes. 


Ridership Projections (method 1: MBTA ridership experience) 


In the Greenbush SDEIS/R and in the EIS for the Middleborough and Plymouth lines, mode-of-access for all 
alternatives was projected based upon ridership patterns observed on existing MBTA commuter rail and other 
services. The access modes were measured by passengers surveys and passenger counts at commuter rail 
stations. Projections of access mode at each station were based upon the distance from each origin zone to the 
station in question. This approach is consistent with the methodology used to project ridership on the main 
(line-haul) modes. 


Access mode data from existing MBTA co ter rail services show that only 1.1 percent of commuter rail 
passengers arrive at the station by feeder bus. This is in spite of the fact that more than half of all MBTA 
stations (51 of 90 stations, excluding the three downtown Boston stations) are served by regularly-scheduled 
bus service. 


Using 1.1 percent of riders as the estimate of bus access mode to the boat (based on the previous Boston area 
experience) would yield a total of 34 bus passengers, all-day, both directions. 


*See the Greenbush SDEIS/R, page II-19. 


“MBTA Systemwide Passenger Survey -- Commuter Rail 1993, CTPS March 1995. In the original 
analysis, previous passenger surveys were used, but the results were similar. 


The 1200 peak passenger projection (year 2010 projections) for improved commuter boat service is 
adjusted by adding 29 percent to account for off-peak riders and multiplied by 2 to account for both directions 
to get an all-day, both direction estimate of 3000 riders. All ridership numbers are based upon weekday 
ridership, averaged over the year to account for seasonal variations. 
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This low ridership estimate is consistent with recent experience. The current commuter boat terminal at 
Hingham Shipyard is not directly served by bus service. Bus passengers on the Hingham-Quincy MBTA route 
220 would have to walk in several hundred yards from Route 3A, and this feeder service does not account for a 
measurable share of boat ridership. In the past, Route 220 has been routed into the shipyard on an experimental 
basis. In addition, there have been experiments with community-based bus service into the shipyard. Reliable, 
controlled ridership data on these experiments is not available, but anecdotal information indicates that these 
experiments failed to attract ridership that would justify even the short route diversion into the shipyard. 


Ridership projections (method 2: EPA sketch planning model) 


The ridership analysis reported in the Greenbush SDEIS/R utilized a mode choice model to estimate the share of 
commuter boat riders who would use the feeder bus service to get to the boat. This model was developed under 
contract to the U.S. EnV OUMe NIE) (lec Agency for use in the analysis of the air quality impacts of transit 
and other transportation measures. This same model was used to evaluate some ridership impacts for each of 
the Greenbush alternatives -- in particular, the changes in ridership resulting from incremental changes in 
service levels. 


The EPA model was found to offer a reasonable method of estimating transportation demand impacts where it 
is not practical or cost-effective to develop the extensive data needed and to calibrate a specific mode choice 
model for a project. The model was developed from extensive travel data in selected cities, then tested to 
determine its ability to be used in other cities. 


The EPA mode choice model is a /ogit form model. This means that the share of the travel market attracted to a 
mode is proportional to its “utility.” The utility function is an exponential value based upon the time and cost 
of the travel choice, characteristics of the traveler (income, auto ownership, etc.), and certain other 
characteristics of the trip. Each of these variables has a coefficient calculated to niger how important each 
characteristic is to the choice of mode made by the traveler, given the choices available. 


The use of the EPA model requires a detailed estimate of market size and the characteristics of travelers and trip 
choices by sub-market, or travel zone. Market size for each sub-market was estimated based on the percentage 
of homes within a particular community which are within a one-half mile walking distance of one of the 
proposed feeder bus routes. The percentage of homes was estimated based upon U.S.G.S. topographic maps, 
aerial photos, and census information. The one-half mile walking distance to a bus route (a 10- to 12-minute 
walk) is very generous, and is twice the walking distance which is standard in the transit industry for 
determining the service area of bus routes. The results of this market size estimate are: 


The key input variables for the mode choice model were determined for each submarket, based on the time and 
cost characteristics of the mode (as determined in the description of alternatives in the SDEIS/R), from census 
data, or measured for this purpose. The values used in the model are shown in the appendix. The variables are 
described further below: 


OVTT Out-of-vehicle travel time (walk, wait for bus) 
DIST The distance from the origin zone to the shipyard 
IVTT In-vehicle travel time (time on the bus) 


“Cambridge Systematics, Inc. “Transportation Air Quality Analysis: Sketch Planning Methods.” U.S. 
Environmental Protection Agency, December 1979. 


'The EPA model was originally developed to estimate the major line-haul mode used, not the mode of 
access to the main mode. This introduces uncertainties into the results which should be considered when 
evaluating the results. Other methods, such as comparison to MBTA commuter rail experience and other 
commuter boat experience, were used to validate the results. 
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Table 1 
Estimate of Feeder Bus Market Size 


Percent of Market size 

Peak boat riders submarket w/in (number of boat 
(1 way) walking distance of riders within 

bus walking distance) 


Hingham 384 192 


Submarket 





OPTC Out-of-pocket travel cost (bus fare or 8 cents/mile driving costs) 
INCOME Average family income, 1990 census plus 4 percent/year 

AALD Average autos per licensed driver 

Breadwinner Percent of boat riders who are major wage earner of family 
DINC Income (adjusted to represent take-home pay) 

EDEN Employment density (25/acre) placeholder for carpool equation 


The results of the mode share model analysis are summarized below. The details of this calculation, along with 
the model coefficients are show in Appendix B. The calculations in the appendix were based upon slightly 
lower estimates of total boat ridership; the results with the current boat ridership (as reported in the SDEIS/R) 
are as follows: 


Table 2 
Results of Mode Share Analysis 


Community oe i Bus Mode Share meas eas Bus 


The 1 to 5 percent market share for feeder bus service is consistent with or greater than experience for other 
transit services in suburban areas for trips other than those destined for downtown Boston. By comparison, the 
market share for the major line-haul services into Boston (commuter boat and commuter rail) is 10 to 30 percent 


_ 
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of the trips originating within a few miles of the station, and for express bus, somewhat lower shares, based on 
the SDEIS/R analysis. 


The projected all-day feeder bus ridership (both directions) would be approximately 32 riders (13 peak inbound 
riders times 2 directions plus 29 percent for off-peak riders). 


Ridership Projection (method 3: comparison to San Francisco experience) 


The Golden Gate ferry service in San Francisco has been cited by Hingham boat advocates as a successful 
example of feeder bus to ferry service._.This ferry service, operated by the Golden Gate Transit District, 
operates from Larkspur in Marin County to downtown San Francisco using large (700 passenger) boats on a 
half-hourly peak schedule (and boats every two hours off-peak). The one-way fare to downtown San Francisco 
is $2.50, with 20 percent discounts for those who buy multi-ride tickets. The ferry service attracts an average of 
approximately 4200 passengers per day (total of both directions). 


Feeder bus service is provided into the ferry terminal on nine routes, each meeting four to ten scheduled boat 
trips per weekday, generally split between dropping passengers at morning boats and picking up passengers 
from afternoon boats. These feeder routes are designed to match schedules with the boat, to minimize transfer 
and waiting time; in the afternoon, the buses wait for passengers to get off the boat before beginning their run. 
According to a recent survey, 20 percent of Larkspur ferry riders arrive by feeder bus, serving an average of 
850 passengers per day (total of both directions). 


The Larkspur ferry experience shows significantly higher percentages of ferry users arriving by bus than is 
forecasted for the Hingham commuter boat. Factors which may explain this difference include: 


e The areas served by the Larkspur ferry have somewhat lower median household incomes ($30,000 to 
$60,000) than the Hingham commuter boat ($45,000 to $75,000). 


e Marin County is very hilly, with development concentrated in the deep valleys and ravines between the 
hills. The bus routes which thread along these ravines are therefore within walking distance of most of 
the potential ferry users. By contrast, the proposed Hingham commuter boat feeder routes provide 
service within 1/2 mile of only about 40 percent of the total boat ridership. 


e The combination of a $3.00 inbound toll on the Golden Gate Bridge and a low fare on the ferry ($2.50 
vs. $4.00 for the Hingham commuter boat), make the Larkspur ferry a relatively low-cost travel 
alternative from Marin County to San Francisco. In addition, the competing ferry services from Marin 
County offer a higher-cost service in smaller boats, and may draw a large share of passengers who are 
willing to pay more for comfort and convenience. As a result, the Larkspur ferry may be the travel 
choice of those who are sensitive to price and relatively insensitive to service quality. By comparison, 
the Red Line rapid transit service in Quincy and Braintree offers a lower-cost alternative to the 
Hingham commuter boat, a reverse condition to that observed in Marin County. A higher percentage 
of the Larkspur travelers may be interested in feeder bus service as a lower-cost alternative than in 
Hingham. 


e Parking supply at the Larkspur ferry is limited. The Larkspur terminal has 1134 spaces to serve an 
average of 2100 inbound passengers (and often fills up during peak seasons), while at Hingham, the 
1300 spaces in the lot exceeds the number of inbound passengers who park on all but a few peak days. 


*Golden Gate also operates a ferry from Sausalito, which serves mostly non-commuting (recreation 
and tourism) trips; a competing private ferry service is operated from Tiburon, also in Marin County. Other 
competing transit services include Golden Gate express buses into San Francisco from Marin County, and 
BART service, across the Richmond-San-Rafael bridge in Richmond. 
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e The weather is significantly less severe in Marin County, and as a result, walking to the bus stop and 
waiting for the bus is less onerous than it is in Massachusetts. This would tend to make bus service 
more competitive with driving or being dropped off. 


These factors result in significantly different ridership characteristics between the Golden Gate bus service and 
potential feeder service to the Hingham terminal. The Hingham circumstances are far more similar to existing 
commuter rail stations in the Boston area (where they share similar weather, geography, competing services, 
pricing and travel behavior) than they are to the Larkspur ferry (where the only similarity is that the transfer is 
to a boat instead of other line-haul transit modes). Nevertheless, if the Hingham commuter boat feeder service 
were to attract 20 to 25 percent of the boat riders within the 1/2-mile service area of the routes, the feeder buses 
would still only serve a total of 225-280 passengers per day (20-25 percent of 435 peak none riders in the 
service area, plus 29 percent off-peak riders, doubled to represent outbound plus inbound trips). 


Comparison to MBTA Service Standards 
1995 Service Standards 


The MBTA evaluates its own services and those contracted by the MBTA according to a set of service 
standards. Service standards identify the minimum levels of productivity (passengers, revenue) required to 
support different kinds of bus routes, and also provide maximum crowding and other standards. In November 
1995, the MBTA adopted a new set of service guidelines. These guidelines were developed as part of a joint 
project with the Conservation Law Foundation. 


The new service guidelines are intended to ensure that MBTA resources are used as effectively as possible. To 
accomplish this, minimum performance standards have been adopted. As described below, even using the 
highest ridership estimates from above, the feeder bus routes would fall far below the minimum standards. 

For this analysis, the most relevant of the new service guidelines is the net cost per passenger (incremental 
Operating cost minus fare revenue) measure. Any route which has a net cost per rider which is more than three 
times the system average ($.76) would be considered uneconomical and would not be implemented. 


Net cost per passenger for Greenbush feeder routes 
The net cost per passenger 1s calculated below: 
Table 3 


Feeder Bus Economic Performance 
(in reference to 1995 service standards) 


*The description of this method is not intended to endorse these forecasts imply that this method 
provides acceptable accuracy or reliability. Rather, it is presented as a comparison to represent a high-end 
experience with feeder bus ridership. 
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1977 Service Standards 


Prior to the adoption of new service guidelines in 1995, the MBTA used service standards which were adopted 
in 1977. These 1977 standards were used in the MBTA’s bus service corridor studies (1983-89) to realign and 
adjust bus service systemwide, and were in effect when the original feeder bus ridership analysis was done (in 
1991-93). The minimum levels of productivity for MBTA bus routes under these standards are summarized 
below: 


e Route coverage. The service standards indicate that, in order to ensure a basic level of bus service for the 
transit dependent, a minimum route coverage (distance between bus routes) must be provided in areas 
which meet certain population density standards. The density standards — 5000 persons per square mile — 
apply to the heavily urbanized areas of Boston and the inner suburbs. The portion of the Greenbush 
corridor which are most heavily populated either already have bus service or are below the density levels 
specified in this standard, and therefore these routes do not meet this standard for minimum coverage. 


e Economic standards. The 1977 standards require bus routes to maintain minimum levels of fare revenue 
recovery, boarding passengers per bus hour and boarding passengers per bus mile. The standards differ by 
the type of route (regular, express/premium, school, etc.), and the standards are reduced if the route meets 
certain criteria for special treatment (including routes which provide feeder service to line-haul services). 
The full set of criteria is presented as an attachment; presented below are the standards which apply to the 
proposed feeder service (regular route, special conditions): 


Revenue/cost ratio: 15 

Passenger/bus-hour 20 

Passengers/bus-mile peak ps, 
. off-peak 1.0 


The economic standards apply to the total passengers, hours, miles, and costs for a route over the course of 
a year, or a calendar quarter, except that the passengers per bus-mile figure is calculated separately for peak 
(rush-hours) and off-peak (all other) periods. Revenue to cost ratios are based upon variable costs only, 
which represent about 72 percent of total operating and maintenance costs. Further, it is clear from the 
presentation of the standards that the route must meet all of the criteria; the route would fail to meet service 
standards if it fails any of the economic tests. 


The revenue to cost ratio compares the actual fare collection on the route (including an allocation of monthly 
pass revenue) to the incremental or variable operating cost of the route (including driver wages, fuel, 
maintenance, but not including fixed costs or overhead such as supervision and administration costs or the 
purchase price of the bus or depreciation). Because of the discounts offered to monthly pass purchasers and 
certain classes of users (elderly, students for example), the average fare paid or allocated to a route is only 50 to 
75 percent of the nominal, adult cash, fare. The average fare paid on the feeder bus routes is therefore estimated 
at $.60 per passenger. This assumes that half of passengers are in zone | (60-cent fare) and half pay the second 
zone fare ($1), and that the routes collect 75 percent of the nominal fare (relatively few discounted fares). 


The estimated total operating cost for these routes (including administration and overhead) is $60 per bus hour. 
This figure is substantially less than the MBTA’s cost of operating urban bus routes ($90 per hour or more, 
depending on the type of service), and is equal to the best rates available for MBTA-subsidized private carrier 
routes on the South Shore. Of the $60 per hour amount, 72 percent, or $43.20, represents the variable costs, and 
the remainder overhead. 


The productivity of the proposed Hingham feeder bus services is calculated in the table below, based on the 
largest of the ridership estimates produced above (280 riders per day). 


By comparison, the average productivity for all MBTA bus routes is 63 passengers per revenue bus-hour, 5.2 
passengers per mile, and an average revenue/cost ratio of .42 (FY 1993 figures). 
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Ridership required to meet service standards 


The feeder bus service proposed above would fail to meet the service standards by a substantial margin, even 
though the analysis used very optimistic (low) assumptions about bus operating costs and very optimistic (high) 
assumptions about ridership. To further illustrate the economic productivity of these routes, it is helpful to 
examine the level of ridership which would be required to achieve the service standards. 


Table 4 


Feeder Bus Economic Performance 
(in reference to 1977 service standards) 





r 
: 
r 
: 
Weekday off-peak rev. bus miles = 30% of 1760 528 
3 


12% (failed) 


Percent of standard realized 





A-50 Appendix A — Attachments 


Table 5 
Minimum feeder bus ridership to meet 1995 standards 


Standard daily passengers required 
to meet standard 


Net operating cost per passenger: 
$5227/day operating cost divided by ($2.28 max. net cost/pass + $.60 fare/pass.)= 1,815 





The minimum weekday ridership required to support this service according to the service standards is 
summarized below. This analysis is based upon 70 percent of the bus service occurring during peak periods, the 
remainder off- peak. 


Under the most optimistic ridership and cost assumptions, and using the 1995 standards, it would be necessary 
to attract 1,815 passengers per weekday to the feeder bus service. However, even if the feeder bus service 
attracted 100 percent of the boat users within the feeder bus service area, it would only serve 1,200 riders per 
day, or less than 2/3 of the required level. 


Because all economic standards must be met, the feeder bus service described above must attract a minimum of 
3,600 passengers per day (total of both directions) to satisfy the 1977 service standards. 


As a point of comparison it should be noted that, in spite of the high ridership on the Larkspur feeder buses 
(expressed as a percent of ferry riders using the buses), many of these feeder bus routes fail to meet Golden 
Gate service productivity targets, according to a Golden Gate official. 


Table 6 
Minimum feeder bus ridership to meet 1977 standards 





daily passengers 
Standard required to meet 
standard 


Farebox recovery standard: 
.15 fare recovery ratio @ $.60/pass. and $5227/day operating cost= 


Passengers per bus hour: 2,420 
20 passengers/bus hour @ 121 bus-hrs/day = 


Passengers per bus mile: 
2.5 passengers/peak bus mile @ .7 * 1760 mi. = 
1.0 passengers/off peak mile @ .3 * 1760 mi. = 
Total, bus-mile standard 


Maximum of above requirements 3,608 


Measures to optimize service or cost-effectiveness 





The feeder bus service described in the original section above was “optimized” from the point of view of the 
rider, within the practical constraints of conventional transit services. That is, the service frequency matches the 
frequency of the boat service, and service is timed to minimize wait time on transfers. Fares are comparable to 
MBTA systemwide fares. Additional measures which may affect ridership or cost effectiveness are presented 
below: 
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e Door-to-door service. This would decrease the walk time from homes to the bus lines, but would increase 
travel time for anyone already on the bus. The route diversions necessary to provide pick-ups and drop- 
offs adds significantly to the overall bus hours required and requires additional effort for taking telephone 
reservations, etc. As a result, this kind of service is significantly more expensive to provide and would 
have marginal net ridership improvements. This service is provided for handicapped passengers by the 
MBTA in a limited service area, but its high costs preclude offering this kind of service to other riders. 


e Free fares. Current service standards are based upon revenue recovery from the farebox, and thus would 
not allow fare-free service. With a high-income market (commuters to Boston from relatively affluent 
suburban communities), the saving 60 cents to a dollar on the commute to Boston will have a negligible 
impact on ridership. 


e Reduced service levels. If service levels were reduced to (for example) serve only half of the commuter 
boats, the level of ridership required to support the routes would be reduced by a comparable amount. 
There would be a reduction in demand as frequency is reduced, but in general, cuts in service will lead to 
improved cost effectiveness. However, even if there is no loss of ridership due to reduced service, the basic 
level of ridership (using any of the methods above) is not sufficient to support even minimal service. 


e Combine with local community bus service. A prime requirement of attracting even minimal ridership is 
that direct and speedy service be provided to boat commuters. If the service is designed to meet other 
community needs (serving shopping areas and elderly population concentrations, for example), it will not 
be able to provide this service quality to commuters. Experiments to provide boat feeder service as part of 
the community bus programs have not been successful. 


Impacts of feeder bus service on the cost-effectiveness of the boat alternatives. 


As described, the feeder bus services would add approximately $2 million per year to the cost of the boat 
alternatives. This includes debt service on 26 mini buses (cost: $50,000 each spread over 12 years) of $130,000 
per year, and eberaune and maintenance costs of $1.83 million (121 hours per day times 252 weekdays, times 
$60 per hour This would increase the cost of commuter boat service by $2.32 per rider (that is, the cost of 
the bus service, spread over all boat riders, would add $2.32 — from $5.56 to $7.88 — to the cost of each one- 
way trip). 


Because the bus service does not provide any reduction in travel time or cost, compared to the auto-to-boat 
option, it will not result in increased boat ridership according to the EPA model used in this analysis. 
Therefore, the total cost increases by $2 million per year without any corresponding increase in the number of 
new transit ridership. The cost-effectiveness measure which examines the total cost per new transit rider would 
increase significantly for the boat options, from $21.06 for the Hingham boat option to $33.31 (compared to 
$14.76 for commuter rail). This makes the boat options significantly less cost-effective than the commuter rail 
at-grade option, and less cost-effective than the boat options without feeder bus service. 


Conclusions 

The following conclusions can be reached based upon this analysis: 

e Travelers will use transit if they have no other travel choices (transit dependents), or if transit provides a 
reasonably attractive choice in comparison to other travel choices. For choice riders, increased transit 


ridership can be realized only if there is a significant improvement in travel time (including waiting time 
and walking time), or a reduction in cost. 


Unlike the MBTA’s 1995 service standards, which use only incremental operating costs, the cost- 
effectiveness calculations use the full operating cost, including general and administrative costs. 
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e The number of transit dependents (unable to drive or get a ride because of age, income, health, or chosen 
lifestyle) among boat commuters to Boston is extremely low, perhaps zero. This will not represent a 
significant portion of feeder bus ridership. 


e Among boat commuters, the feeder bus option does not represent a decrease in travel time or a decrease in 
out-of-pocket travel costs. Therefore, it will not lead to an increase in boat ridership. 


e Of commuter rail riders systemwide, who have trip and demographic characteristics similar to boat riders, 
only 1.1 percent use feeder bus to the suburban rail station. Feeder bus experiments at Hingham Shipyard 
have shown similarly low ridership. 


e Based on commuter rail experience, or based on mode choice models, the estimated feeder bus ridership 
would be 32-34 riders per day. 


e If the Hingham feeder buses attracted the same share of the market as the Larkspur (Marin County, 
California) ferry feeder buses, the buses would carry 225-280 passengers per day. However, significant 
differences exist between the Hingham and Larkspur ridership which would indicate that Hingham would 
experience lower shares than in Larkspur. 


e The feeder bus service would add $2 million per year to the cost of the commuter boat service, including 
debt service, operating cost, and maintenance, with no corresponding ridership increase. This results in 
significantly worse cost-effectiveness numbers for the boat service. 


e These figures are conservative because they assume: a) bus operating costs significantly lower than the 
MBTA average operating cost, b) ridership at the highest (and most unrealistic) of several methods of 
projecting such ridership, c) no inclusion of the costs of moving buses to and from the endpoints of the 
routes, and d) inclusion of households within 1/2 mile of the bus routes, while 1/4 mile is the standard 
measure of bus service areas. 


e Even if all boat riders in the 1/2 mile service area were to use the feeder buses, ridership would still fall 
well short of the minimum required to support the feeder bus routes under current or past service standards. 

e Including the feeder bus routes in the commuter boat alternatives makes these alternatives unrealistic (they 
cannot feasibly be operated), and would create an unfair bias against commuter boat in the comparison of 
alternatives. Good planning practice (which is reinforced by federal regulations on the consideration of 
alternatives in the EIS process) therefore requires that the feeder bus elements of these alternatives be 
dropped from consideration. 


Appendix A: Bus mile and bus hour calculations 


The calculation of total vehicles, total bus miles and total bus hours is important to determine the cost of 
operating the feeder bus service, as well as to determining the consistency of the service with MBTA service 
standards. Table 1 below presents the calculation of the minimum number of buses, hours, and miles required to 
provide feeder service to and from each of the 22 daily boat departures and 22 boat arrivals at Hingham 
Shipyard. 
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Table 7 
Hours, Miles, and Vehicles for Feeder Bus Service 


a — ow aa | 
1. Greenbush- /1.Greenbush-Shipyard = 27min min | 90min min 
a oo oe a 
frotatsiomiviy «|e | aan | astm | 
Se A 


from SDEIS/R chapter II 

oe cycle time is the time required for a bus to make a round trip -- calculated at 2 times the 1-way travel 
time plus 1 minute per mile for schedule recovery, rounded up to the next 15 minutes to correspond to 
the proposed frequency 


*** Cycle time divided by headway (15 minutes) 


The minimum total daily bus miles and hours is calculated from the above by multiplying by 22 daily round 
trips scheduled for the boat: 


Total daily bus miles = 22 trips x 80 miles = 1760 bus-miles 
Total daily bus hours = 22 trips x 5.5 hrs = 121 bus-hours 


This is a minimum figure because it assumes that each bus round trip can feed a Boston-bound boat in one 
direction, and also serve a boat arriving from Boston in the other direction (within the 45 to 90 minute cycle 
time). Further, buses will have to be “deadheaded” out to the end of their runs in the morning and back at night 
without passengers, and this additional mileage and time is not included above. 
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Attachment A-2 


Southerly Bypass of Hingham Square Alternative 


The southerly bypass alternative would route the commuter rail line over a new right-of-way south of Hingham 
Square and Hingham Center. This alternative is a variant of the at-grade Greenbush Line and was considered in 
the scoping of the DEIS/DEIR. It was screened out early in the project development process, prior to 
establishing the scope for the Greenbush project. This screening process is documented in the Appendix to the 
FEIR. The southerly bypass was determined to have overwhelming negative environmental and community 
impacts. 


Since the Lincoln District extends south along Main Street as far as Garrison Road, a new alignment would 
need to be found south of that point. Then to avoid impacting the Central Junior High School an alignment 
would need to be south of Cole Corner, and to avoid impacting residential neighborhoods, the most prudent 
point to cross Main Street appears to be in the vicinity of Tower Brook (see Figure V-1 "Restrictive Land Uses 
to the South of the Existing Greenbush Line in Hingham"). 


However, in the area west of Main Street between Main Street at the Town Brook crossing and the Greenbush 
Line rights-of-way in the vicinity of the Hingham-Weymouth town line, a new railroad alignment would need 
to traverse wetlands, conservation lands, recreation areas, and/or residential neighborhoods. 


To the east of Main Street, the possibility of avoiding residential areas is greater, but other constraints occur. 
To avoid impacting the significant Section 4(f) property of Wompatuck State Park and to avoid the steep slopes 
of Turkey Hill, the new alignment would need to rejoin the Greenbush Line in the vicinity of the Weir River. A 
possible alignment therefore might be along the Tower Brook and the Weir River. Between Main Street and 
Union Street such alignment would need to traverse a major wetland and abut recreational lands south of the 
High School. East of Union Street the principal direct impacts would be on the Weir River and associated 
wetlands. 


Given the fact that a right-of-way is now in place which would serve the same transportation purpose, it would 
be difficult to demonstrate to the Environmental Protection Agency and the U.S. Army Corps of Engineers that 
such a bypass alignment would constitute the least damaging alternative under the terms of Section 404(b)(1) of 
the Clean Water Act. 


Benefits 


The southerly bypass was originally designed to avoid the Lincoln National Register Historic District, and 

therefore to avoid any constructive “use” of historical properties which would be covered under Section 4(f). In 

addition, the following additional benefits could be realized (or impacts avoided): 

e No additional noise impacts on ten homes on South Street and North Street identified as significantly noise 
impacted in the SDEIS/R. 


e No additional vibration impacts on approximately 55 buildings identified as impacted by vibration at the 
annoyance level in Hingham Square (other homes in Hingham would be impacted, however). 


e No additional traffic delays due to gates at 12 existing grade crossings in Hingham (11 new grade crossings 
would be created, however, including one at the very busy Route 228). 


e Merchants could continue to use the MBTA-owned right of way for private parking and storage, provided 
that the MBTA continues to allow this practice. 
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Wetlands 


To avoid National Register historic districts and other Section 4(f) properties, the proposed route uses land 
which had not been heavily developed before World War II; much of this land is low-lying and wet. Based on 
USGS maps and visual field checks, approximately 2.4 miles of the 4.3-mile route of this bypass would require 
fill in wetlands regulated by the Corps of Engineers and the state Wetlands Protection Act. At an average fill 
cross-section of 30 feet, this would require the filling of almost nine acres of high-quality wetlands. Even with 
extraordinary (and expensive) construction methods such as retaining walls and bridges, it is unlikely that this 
impact could be reduced below about four acres. This would exceed the fill impacts of the entire 80-mile Old 
Colony system as now planned. Additional land would be required to provide wetlands replication at a 2 to 1 
ratio. 


The route would run along Tower Brook for much of its length, and would require the bridging of the Weir 
River in at least three places. 


Station locations 


The portion of the existing right of way that would be bypassed includes two station sites, which would need to 
be replaced. The only feasible site identified is on Union Street, and would use one of two town-owned parcels 
used for recreation fields (one has soccer fields on it; the other is an informal golf driving range). A station 
could be located on French Street, but this station would be only one-half mile from East Weymouth Station, 
and would have little ridership. 


The station at Union Street would have to accommodate 650 spaces, to replace the 200 at West Hingham and 
the 450 at Nantasket Junction. 


Residential takings 


Since this alternative was first proposed nearly six years ago, there has been a significant amount of residential 
construction along the proposed bypass route. This construction has further restricted routing options (and 
resulted in greater wetland impact) compared to original estimates, and a significant number of residential 
takings cannot be avoided. No fewer than 14 homes would have to be taken. Of these, at least five are very 
substantial homes of recent construction, with an estimated value of $500,000 to $1,500,000 each. 


These takings would divide two existing neighborhoods (including one very recently built neighborhood) by 
separating houses at one end of a cul-de-sac from the remaining houses on the same street, and from the outlet 
of the street. 


Grade crossings 


This alternative would create a minimum of 11 new grade crossings, one less than the number avoided through 
the existing right of way. Of these 11 crossings, one would be at Main Street (Route 228) in Hingham, a very 
heavily traveled route. Traffic counts for this road are not available, but it is apparent that the traffic delays at 
Main Street would be greater than at any of the grade crossings avoided by this alignment. 


It is not feasible to cross Route 3A at grade, because of the volume and speed of traffic on that road. Therefore, 
Route 3A would have to be bridged over the railroad (wetlands and the Weir River prevent any excavation 
below the current grade for either the road or the railroad), and a new grade-separated interchange with Route 
228 would have to be included, because of its proximity to the crossing. 


To meet required grades, the railroad would have to go under Leavitt Street and Turkey Hill Road. These street 
would stay more or less on their current elevations, and would be bridged over the railroad, which would be in a 
cut through this area. These streets have little traffic on them, so avoiding the grade crossing has no significant 
traffic benefit. 
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Park and conservation land takings 


Substantial portions of the following publicly-owned park, recreation, or conservation areas would be taken 
under this alternative: 


e More-Brewer Park, on Hobart Street. A strip approximately 1500 feet long and 80 feet wide along the 
southwesterly edge of the park would have to be taken for the railroad right of way. This strip includes the 
southerly bank of Brewer Pond. As compensation, an equivalent area of existing railroad right of way at 
the northern end of the park could be released by the MBTA for park use. 


e Brewer Reservation, on the southern side of Hobart Street. This area is owned by the Conservation 
Commission and is used for walking and riding trails. A strip 800 feet long and 80 feet wide near Hobart 
Street would be required. 

e Hingham High School athletic fields. A strip of land along the southerly end of the athletic fields (80 feet 
wide by 1000 feet long) may be required, if the right of way is located on the northern bank of Tower 
Brook. As this area is wet, it would have a minor impact on the use of the fields for athletic purposes. 


e Union Street recreation fields. The station and right of way would required use of about 8 acres on the 
easterly side of Union Street, across from the High School fields. This would fully use either the soccer 
fields or the golf driving range. 


These properties would be protected by Section 4(f) if a federal transportation agency were funding this project, 
which is no longer the case. Nevertheless, these facilities have substantial local importance, and their use for 
railroad right of way would represent a serious negative impact on the community. Such transfers of land 
would require a two-thirds vote of the Massachusetts legislature. The required use of so much public recreation 
and conservation land makes this alternative infeasible. 


Cost 


The following items would represent an additional cost, over and above the cost of the alignment on the existing 
right of way: 


-Property acquisition: 


14 residences (@ avg $400,000) $5.6 m 
land for ROW (excluding station) 
18 acres upland @ $100,000 1.8m 
22 acres wetland @ $20,000 4m 
station parking (no change) 
wetlands replication (18 acres @ $100,000) 1.8m 
-Grade crossings 
one fewer crossings @ $240,000 -.24 m 
-Bridges 
Route 3A interchange, lump sum 8.0 m 
Leavitt/Turkey Hill Bridges @ $1.2 m 2.4m 
5 bridges over waterways @ $800,000 4.0m 
-Grading 
220,000 cu yds removed from cut to fill in wetlands 
@ $20/cu. yd. 4.4m 
retaining wall, slope protection, lump sum 2.0m 
-Track and Signals 
add’] 4000 feet @ $300/ft for track 1.2m 
add’l 4000 feet @ $75/ft for signals 3m 
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SUBTOTAL construction costs $31.7 m 


contingency @ 20% 6.3m 
engineering @ 7.5% 2.9m 
SUBTOTAL all costs (1994 dollars) 40.9 m 
TOTAL (1997 dollars @ 4% per year) $46.0 m 


In summation, this report found that: 


° The southerly bypass would add more than $45 million to the cost of the project. 
° The bypass would have severe wetlands impacts (9 acres). 
e It would take 14 homes, parts of five significant park or recreation areas, and would require 


construction in an area of critical environmental concern (ACEC). 


This alternative is not considered prudent or feasible. There are no proponents of this option, and it was 
identified only as a theoretical means of avoiding the National Register Historic District in Hingham Square. 
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Attachment A-3 


Feasibility Assessment 
Commuter Rail Extension to Terminal at West Hingham 


Introduction 


In March 1995, the Massachusetts Bay Transportation Authority, in cooperation with the Federal Transit 
Administration, submitted a Supplemental Draft Environmental Impact Statement/Report (SDEIS/R) which 
described nine transportation alternatives in the Greenbush Line corridor. This report (the Greenbush SDEIS/R) 
was distributed for review by the public, and comments were received and recorded through May 22, 1995. 
Many of these comments suggested additional alternatives to be considered to provide transportation services in 
this corridor. These alternatives were suggested as a possible means to increase transportation benefits or to 
decrease costs and/or environmental impacts compared to the Greenbush SDEIS/R alternatives. 


This report, prepared at the request of the MBTA, provides information on the costs and feasibility of one of 
these additional alternatives, which would provide commuter rail service from West Hingham to Boston’s South 
Station terminal via the Greenbush right of way and the Old Colony main line. This is one of two commuter 
rail options with terminals other than Greenbush examined after the SDEIS/R (the other would terminate at 
Accord). A comparison of these options is presented at the end of this report. 


Description 


Under this option, Greenbush trains would originate at the former U.S. Navy facility in West Hingham. Ideally, 
this site would include a layover facility for trains, parking for 800 cars, and an 800-foot station platform 
(however, because of severe site restrictions, only limited facilities could be located here -- see below). Trains 
would proceed from this station, across Fort Hill Street at or near the former rail spur into the Navy Depot, and 
join the Greenbush Line right-of-way next to the South Shore Country Club. Trains would serve East 
Weymouth and Weymouth Landing stations (in addition to West Hingham) as in the Greenbush SDEIS/R 
commuter rail alternatives, then proceed to South Station in Boston. No train service would operate on the 
Greenbush right-of-way east or south of West Hingham under this alternative. 


The Navy Depot site has severe restrictions which limit its use for transportation purposes. The large majority 
of this site has been set aside by the Town of Hingham as Bare Cove Park, and dedicated to conservation and 
recreation uses. There is a large, 40-acre, site designated for school use along West and Beal Streets; however, 
this tract is cut off from access from Fort Hill Street by the park property. Trains could access this Beal Street 
school tract by using the old rail lead which served the Hingham Shipyard. This option would result in 
significantly higher site development costs, longer travel times, increased traffic impacts on North and Beal 
Streets, and would make the remainder of the site less feasible for school department use. 


The preferred option for this site would likely involve use of the school department tract on Fort Hill Street, 
which is currently used to store school buses and for other school uses. This 5-acre site could park up to 600 
cars, with the remaining parking for this station located across Fort Hill Street at the site of the West Hingham 
station identified in the SDEIS/R. A center-island (to serve two tracks) station platform would be located in the 
existing right of way next to the South Shore Country Club, approximately at the site of the station identified in 
the SDEIS/R. Train layover and crew facilities would have to be located elsewhere -- either in the Weymouth 
Heights area, along Front Street in East Braintree, or in Boston. No other location for the layover in the West 
Hingham area would be feasible; the Section 4(f)-protected Fort Hill cemetery, More-Brewer park and South 
Shore Country Club would preclude acquisition of needed land along the right of way, and a further extension 
to the Hingham Shipyard would require construction of an underpass at Route 3A (this road was recently rebuilt 
at considerable expense to eliminate the former underpass). 
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Service frequency, travel times, and fares would be as provided under the Greenbush SDEIS/R commuter rail 
alternatives for the stations served. 


Capital costs 


This option would result in substantial savings in capital costs compared to the full commuter rail line to 
Greenbush. The major areas of cost savings include: 


e Reduced equipment costs ($17 mil., including engineering, contingencies, and inflation to the midpoint 
of the project). Because of the shorter round-trip travel time, only three train sets (each with a 
locomotive and six coaches) would be required, instead of the four trains sets to operate all the way to 
Greenbush. 


° Reduced right-of-way construction costs ($49 mil.). The West Hingham terminal would require 
construction of only 6.3 miles of right of way and track, compared to 17.7 to Greenbush. This saves 
on track, signals, fencing vibration mitigation and grade crossings. 


e Land costs ($5 mil.). Reduced costs for stations and right of way. 
@ Station costs ($29 mil.) Three stations would be provided instead of seven. 


The total approximate capital cost for the West Hingham option would be $115 million, compared to the $215 
million projected for the at-grade commuter rail line to Greenbush (both figures are in 1997 dollars). 


Operating costs 


Operating costs would be approximately 75 percent of the costs of operating the full line, reflecting the fact that 
three trainsets would be operated instead of four. While the mileage to West Hingham from Boston is only 60 
percent of the mileage to Greenbush, additional train-miles would have to be operated to bring trains out from 
the layover facility in Weymouth, Braintree or Boston. The estimated operating costs for the West Hingham 
commuter rail line are $4.2 million per year, compared to $5.6 million per year to Greenbush. 


Ridership 

Service levels at Weymouth Landing and East Weymouth stations would be the same as in the Greenbush 
commuter rail alternative, and therefore ridership at these stations would be similar to the SDEIS/R alternatives. 
The West Hingham station would draw from a larger service area, because stations further out on the Greenbush 
line would not be available to serve patrons from eastern portions of Hingham, Hull, Cohasset, and Scituate. 


To estimate the ridership at West Hingham, the following observations were made: 


° For residents of Marshfield, Duxbury and Norwell, stations on the Plymouth Line (chiefly Whitman, 
Abington, and South Weymouth) would be closer than the West Hingham station. Using the standard 
Old Colony methodology, these patrons would be assigned to these other stations, and previous 
demand analysis done for the Middleborough and Plymouth lines shows that the commuter rail 
ridership from these towns would be very low. 


e Residents of Hingham, Hull, Cohasset and Scituate would be part of the West Hingham station service 
area, but the access distance (from home to station) would increase significantly for most of these 
residents. The Old Colony ridership analysis methodology, based on observed ridership at commuter 
rail stations throughout the metropolitan area, shows that ridership declines substantially with 
increased access distance. For example, patrons who would otherwise use the Nantasket Junction 
station would have to travel an additional 1.7 miles, on average, to the West Hingham Station. This 
would result in a loss of approximately 20 percent of riders. From the Cohasset station area, the 
increase in access distance would be 3.8 miles, with a loss of ridership of almost 60 percent. From 
Scituate, the loss of ridership is 76 to 82 percent. Based on this analysis, a projected 720 passengers 
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would board at West Hingham in the a.m. peak period, of whom 520 would park automobiles at the 
station. 


By this analysis procedure, the total projected peak period ridership year 2000 ridership on the West Hingham 
line is shown below: 


Station a.m. boardings # parked 
Weymouth Landing 651 173 
East Weymouth AAA 199 
West Hingham 720 520 
TOTAL 1815 892 


This compares to a projected 3,184 a.m. peak boardings for the commuter rail alternative to Greenbush (1,742 
parked). Total daily ridership (all day, both directions, average weekday) would be 4,680, compared to 8,200 
for the Greenbush option. All but about 180 peak period boardings with the West Hingham terminal represent 
new commuter rail trips (these 180 would be diverted from Plymouth Line stations). 


Environmental and Community Impacts 


This proposal does not yet consider the impacts of a train layover facility in Weymouth, Braintree or Boston. 
This could significantly increase the environmental and community impacts, depending upon the location 
determined. 


Noise and Vibration 


The West Hingham option would avoid the Lincoln National Register Historic District, where the most critical 
noise and vibration impacts occur. Of the 26 homes identified in the SDEIS/R as impacted by noise (at 65 dBA 
Ldn) the commuter rail at grade option to Greenbush, the West Hingham option would only impact 7. Of the 
222 residences impacted by vibration in the Greenbush alternative, the West Hingham option would impact 
106. 


Traffic 


There would be a significant increase in the number of automobile trips into the West Hingham station area 
under the West Hingham terminal option. There would be an additional 430 parked cars (one inbound trip), 
plus 260 additional auto trips (130 in, 130 out) for passengers dropped off at the station. Most of these 700 
additional auto trips each peak period would come from east of Hingham Square, and would use South Street to 
access the station. This would create a much greater traffic impact in the Lincoln National Register Historic 
District than under the Greenbush alternative. Most of these additional cars would travel through Hingham 
under the no-build case, with the primary impact on Route 3A. 


The grade crossing delays in Hingham Square, eastern Hingham, Cohasset and Scituate would be eliminated, as 
no train service would be provided through these areas. 


Wetlands 
The minor impacts to wetlands in the Nantasket Junction and Weir River areas of Hingham, and in Cohasset 
and Scituate, would be avoided. Because a larger station is required at West Hingham, there may be increased 
wetlands impacts at this station, primarily affecting drainage ditches along the right of way. 


Safety 


Safety concerns, particularly at grade crossings, have been raised as a Key issue by citizen groups, although the 
SDEIS/R did not find this to be a significant impact of the rail alternatives. This West Hingham terminal 
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options would have 13 grade crossings (15 if trains are routed into the Beal Street school tract), compared to 43 
on the full extension to Greenbush. However, grade crossing accidents are relatively rare. The West Hingham 
option would take significantly fewer vehicles off the roads, and for fewer total miles (both because there are 
fewer passengers diverted to rail, and because rail passengers drive farther to the station), and this would result 
in a higher level of traffic accidents and injuries. 


Cost Effectiveness 


With the costs and ridership each a little over half the values for the full extension to Greenbush, the West 
Hingham option would have cost-effectiveness ratings which are the same approximate magnitude as the 
Greenbush SDEIS/R at grade alternative (and better than the tunnel alternatives). It should be noted, however, 
that the West Hingham option would serve primarily residents of Braintree, Weymouth, and Hingham. These 
communities already have a number of attractive nearby transit options, including the Red Line (with bus 
feeders) and commuter boats. The new commuter rail option would compete with these services for riders, and 
would have a lower net increase in transit ridership than the full extension. The communities of Hull, Cohasset, 
Scituate, Norwell and Marshfield would not benefit directly (a long automobile trip is necessary to access the 
commuter rail terminal), and thus the objective of providing a more equitable distribution of transit services is 
not served by the West Hingham option. 


Summary 


Both of the additional commuter rail options (i.e. with terminals at Accord or West Hingham) | offer 
transportation improvements with substantially reduced costs -- as well as substantially reduced ridership 
benefits -- compared to the commuter rail to Greenbush alternative. They would both avoid the train-related 
impacts to the Lincoln National Register Historic District (although the West Hingham terminal option results 
in heavy traffic impacts through this area). 


Neither option provides significant transportation service improvements to the coastal communities of Hull, 
Cohasset, Scituate and Marshfield, and therefore they do not address the objective of providing and equitable 
distribution of service throughout the MBTA region. 

The major attributes of the two commuter rail options are summarized below: 


Comparison of South Shore Commuter Rail Options 


CRR at grade to CRR to West Hingham CRR to Accord via new 
Greenbush (SDEIS/R terminal only right of way through 
alternative 5) Naval Air Station 
Riders (a.m. peak 3,184 1,815 740 
boardings) 


Capital Cost (1997 $) $215 mil. $115 mil. $74 mil. 


Environmental/Com- acceptable reduced impacts reduced impacts 
munity impacts (undetermined impacts of (except wetlands) 
layover) 
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Attachment A-4 


Feasibility Assessment 
Commuter Rail Extension to Accord 


Introduction 


In March 1995, the Massachusetts Bay Transportation Authority, in cooperation with the Federal Transit 
Administration, submitted a Supplemental Draft Environmental Impact Statement/Report (SDEIS/R) which 
described nine transportation alternatives in the Greenbush Line corridor. This report (the Greenbush SDEIS/R) 
was distributed for review by the public, and comments were received and recorded through May 22, 1995. 
Many of these comments suggested additional alternatives to be considered to provide transportation services in 
this corridor. These alternatives were suggested as a possible means to increase transportation benefits or to 
decrease costs and/or environmental impacts compared to the Greenbush SDEIS/R alternatives. 


This report, prepared at the request of the MBTA, provides information on the costs and feasibility of one of 
these additional alternatives, which would provide commuter rail service a new terminal near Route 3 to 
Boston’s South Station terminal via the Plymouth Line and the Old Colony main line. This is one of two 
commuter rail options with terminals other than Greenbush examined after the SDEIS/R (the other would 
terminate at West Hingham). A comparison of these options is presented at the end of this report. 


Description 


Under this option, trains would originate at a terminal near the Route 3/Route 228 interchange. The 
southeastern quadrant formed by these intersecting roads is the unincorporated village of Accord, which is 
largely in the town of Norwell, and partially in Hingham. The northeastern quadrant is Accord Pond, a water 
supply reservoir which lies directly over a corner point formed by the Hingham, Norwell, and Rockland town 
boundaries. The northwestern quadrant includes the current Rockland commuter bus park-ride lot and the AAA 
regional headquarters. The southwestern quadrant includes the Boston Whaler boat factory and the site of a 
planned Home Depot building materials retail center. 


For the purposes of this analysis, the northwestern quadrant (behind the AAA building, as viewed from Route 
228) was identified as the site for the commuter rail terminal. (See Figure 2) This site does not require a rail 
crossing of Route 3 or Route 228, and would minimize takings of developed property and would minimize 
environmental and traffic impacts of the terminal. The terminal would include a layover facility for three trains, 
parking for 600 cars, and an 800-foot commuter rail platform, along with access roads needed to connect the 
parking facility to Route 228 and Route 3. 


From this terminal, the trains would proceed on a new right of way through the South Weymouth Naval Air 
Station and would join the existing Plymouth Line right of way near the proposed South Weymouth Station. 
Two routes were identified for this new right of way through the Air Station. One route (Figure 2) would 
minimize travel time to Boston from the Accord Terminal, but would prevent the use of one of the runways at 
the air station. The other option would route trains around the runways, at the cost of additional right of way 
and travel time. The Navy plans to close the air station, but long-term plans for the air base have not been 
completed. Reuse plans may include the use of the airfield runways. 


For this analysis, it was assumed that trains would not stop at the South Weymouth on the Plymouth Line. 
Because of the limited operating windows on the single-track commuter rail line, the Accord trains would have 
to be scheduled within 5 minutes after the Plymouth Line trains on this track. The additional service at South 
Weymouth (less than 5 minutes after the previous train) would be of little value, and would delay the 
commuters from Accord unnecessarily. For similar reasons (to maintain spacing), the trains would stop at 
Braintree and/or Quincy Center. 
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The estimated trip time from Accord to South Station is 36 minutes. Trains would run every 30 minutes during 
the peak period, with off-peak service similar to that on the Plymouth Line. Fares would be the same as those 
for Abington, a zone 4 station ($3.00 one-way, $94 per month, plus $1 for parking). 


Capital Costs 
Capital costs for the Accord terminal are estimated at $73.5 million in 1997 dollars. This cost includes: 
Land acquisition costs $5.5 mil 


Track and signals 9.5 mil 
Station, parking 9.5 mil 


Interchange improvements, access road 9.0 mil 
Equipment (locomotives, coaches) 34.0 mil 
Engineering, construction management 6.0 mil 
TOTAL $73.5 mil 


Operating costs 


The costs of operation of this line would be approximately the same as for the West Hingham terminal option. 
Compared to West Hingham, the Accord option would have the same number of train sets (three), fewer 
stations (one vs. three), and more train miles (20 miles per trip vs. 17 miles). 


Ridership 


Ridership at the Accord terminal was estimated from three sources: diversions from other Plymouth Line 
Stations, Greenbush corridor commuters who otherwise would have used the Greenbush Line, and increased 
ridership from Route 3 corridor residents who would have better service than provided by either the Greenbush 
Line or Plymouth Line. 


1. Plymouth Line diversions would represent riders who would have boarded at South Weymouth, 
Abington, or Whitman, and who would find the Accord station more convenient. This would include 
all of the boardings from east of Route 3 (163 a.m. peak boardings as shown in the Service and 
Patronage report for the 1990 DEIS for the Plymouth Line under option 3b), one third of the boardings 
from Hanover (27 boardings), and one quarter of the Rockland boardings (53 boardings), for a total of 
243 diversions. These do not represent new commuter rail trips, but would affect the total boardings at 
Accord. 


2. Ridership from Greenbush corridor communities was estimated by taking the projected boardings at 
Greenbush stations, subtracting the east-of-Route-3 riders at Plymouth Line stations (to avoid double- 
counting), and adjusting to reflect the increased access distance, in a manner similar to that done for 
the West Hingham terminal. For riders who would board at Weymouth Landing or East Weymouth, 
the Accord terminal would represent a significant backtracking (patrons would have to drive outbound 
for 5 to 7 miles to catch an inbound train). Experience on other lines has shown that almost no one 
will use the commuter rail station from these areas. Riders who would have used West Hingham 
station would have an access distance averaging 5.8 miles, compared to 1.0 miles to West Hingham 
(with a loss of ridership of 62 percent); for Nantasket Junction, the increase is 6.2 miles (72 percent 
loss); Cohasset 8.4 miles/79 percent; North Scituate and Greenbush 10.6-10.9 miles/86-87 percent. By 
this analysis, a total of 359 Greenbush corridor riders would use the Accord terminal; this number is an 
increase in commuter rail ridership over the no-build, and is in addition to the 163 Greenbush corridor 
riders who would use the Plymouth Line under the no-build conditions. 


3, The third category of riders are those from neighborhoods where the Accord terminal represents an 
improvement in convenience and travel time over the Plymouth Line alternatives (South Weymouth, 
Abington, or Whitman stations). This market overlaps the above two categories. The first category 
identified diversions from the Plymouth Line, but did not address any increase in ridership due to 
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improved travel times (which will be addressed as part of the third category). The diversions in the 
first category are from areas such as South Hingham, Rockland, Hanover, and portions of Norwell, 
Cohasset and Scituate. For the towns east of Route 3, the Accord terminal would be approximately 
three to four miles closer than the South Weymouth or Abington alternative on the Plymouth Line. For 
these communities, this decrease in access distance would result in a 70 to 90 percent increase in 
patronage levels, or an additional 130 riders. For towns west of Route 3, the Accord terminal would 
represent only about a .5 mile improvement in access distance, with an increase in patronage of about 
10 percent (8 trips). 


The second category above looked at diversion from the Greenbush line stations. For these riders, 
Accord does not represent an improvement in travel characteristics, and the diversion represents the 
full extent of likely ridership from these areas. The areas included in the second category diversions 
include the northern and eastern portions of Hingham, Cohasset, and Scituate, the town of Hull, and 
portions of Marshfield and Norwell. 


The total peak hour ridership projected for the Accord terminal is summarized below: 


Source a.m. boardings # parked 

a. Diversions from Plymouth Line 243 194 
b. Greenbush corridor residents 359 287 
c. Increased riders from service area 138 90 
TOTAL 740 571 
Increase over no-build (b+c) 497 


This total demand compares to 3,184 a.m. boardings for the Greenbush Line, of which just under 3,000 
represent new commuter rail trips. Daily ridership (both directions, all day) would be 1,900, compared to 8,200 
for the Greenbush option. A total parking capacity of 900 cars is recommended to provide for off-peak riders 
and to deal with peak demands over the average weekday demand. 


Environmental and Community Impacts 


Because no construction or train operations would occur on the Greenbush Line, the impacts identified in the 
Greenbush SDEIS/R would not occur. Potential environmental and community impacts which should be 
considered for the Accord terminal option include: 


Traffic 


Collector roads leading toward the Accord area would experience increases in traffic as commuters use these 
routes to get to the Accord terminal site. A small percentage of Accord commuter rail riders -- those from 
Marshfield and parts of Norwell -- would come from Route 3. Improvements to the ramps and access roads 
may be necessary to prevent delay impacts from this increase in traffic. 


Wetlands 


Construction of a new right-of-way through the Naval Air Station will result in wetlands fill impacts in the Old 
Swamp River wetlands east of the air base, and may impact wetlands associated with French Stream at the 
southeastern portion of the base. A minimum impact of 20,000 square feet of fill impact is projected. This 
impact would be higher than Greenbush alternative, with a terminal at the Driftway, but lower than the impact 
with the Greenbush terminal at the Landfill site. 
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Noise and Vibration 


There may be several houses on Weymouth Street in Rockland which would be affected by noise and vibration. 
These houses are under the approach to one of the runways at the air base, and the ambient noise levels are 
likely to be relatively high. 


Economic development impacts 


The creation of an active rail line through the air base could significantly impact the potential reuse of this 
property. There is at least one alignment which would allow the continued use of the runways; this alternative 
has a significantly higher wetland impact, longer travel times, and increased cost over the alternative which cuts 
straight across the air field. 


The Accord terminal would be located in an area which has had recent commercial construction, and this 
property would be removed from the amount of land in this area available for commercial development. 


Cost Effectiveness 


On the basis of cost per passenger, and particularly the cost per new passenger, this option would be less cost 
effective than the Greenbush alternative at grade. For example, the investment per rider for the Accord option 
would be $68,400 ($65 million 1993 dollars over 950 daily riders), compared to $44,000 for the Greenbush 
option. 


Summary 


Both of the additional commuter rail options (i.e. with terminals at Accord or West Hingham) © offer 
transportation improvements with substantially reduced costs -- as well as substantially reduced ridership 
benefits -- compared to the commuter rail to Greenbush alternative. They would both avoid the train-related 
impacts to the Lincoln National Register Historic District (although the West Hingham terminal option results 
in heavy traffic impacts through this area). 


Neither option provides significant transportation service improvements to the coastal communities of Hull, 
Cohasset, Scituate and Marshfield, and therefore they do not address the objective of providing and equitable 
distribution of service throughout the MBTA region. 


The major attributes of the two commuter rail options are summarized below: 
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Comparison of South Shore Commuter Rail Options 


CRR at grade to CRR to West Hingham CRR to Accord via new 


Greenbush (SDEIS/R terminal only right of way through 
alternative 5) Naval Air Station 


bearings). 


Passenger Revenue $4.9 m/yr $2.2 m/yr 
(incremental CRR 

revenue, excluding 

parking) 


Environmental/Com- acceptable reduced impacts reduced impacts 








(undetermined impacts of (except wetlands) 
layover) 


munity impacts 
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Attachment A-5 


Guided Busway in the Greenbush Corridor 


Introduction 


The “Guided Busway in the Greenbush Corridor” study examined the feasibility of constructing and operating a 
guided bus system serving the Greenbush corridor communities (Duxbury to East Braintree), with service into 
Boston. The guided busway is based upon technology developed in Germany, and successfully demonstrated in 
revenue service in Germany and Australia. 


The busway, as assumed for the study, would be built on the Greenbush line railroad right-of-way in Scituate, 
Cohasset, Hingham, Weymouth, and Braintree. Buses would then use existing streets and highways, including 
the HOV lane on the Southeast Expressway, to complete the trip into South Station in Boston. Stations would 
be similar to those provided under the Greenbush commuter rail alternative, with smaller platforms and shelters 
required. The busway would be single-tracked, operating in the peak direction only; buses in the off-peak 
direction (approximately every 30 minutes) would use existing streets and highways. Service would be 
provided by 70-seat, low-floor, articulated buses, running schedules to match demand -- up to 2 to 3 minutes 
apart during the peak hour, and 30 minutes apart during the off-peak period. 


This section summarizes the major findings of the study: 
Feasibility 


The busway could be built and operated as described in the text, with satisfactory results. A new ramp would 
be required at the Route 3/I-93 interchange in Braintree and Quincy to allow Greenbush buses to move into the 
HOV lane, and some street work would be required near South Station to provide for loading and unloading. 


Service quality and reliability 


One of the major purposes of the guideway is to provide a smooth running surface and consistent ride quality. 
On the guideway, therefore, the buses would have a ride quality and level of comfort comparable to commuter 
rail, albeit with smaller seats and less schedule reliability. At grade crossings and on the Expressway, buses 
would be operating on regular streets and roadways, and would be comparable to other bus service. 


The German and Australian experience indicates that the busway can be operated reliably with little delay from 
breakdowns or other technical problems. Travel time reliability will be adversely affected by the need to 
operate in general traffic in Boston and trhough the Route 3/I-93 interchange. Average travel times will be 
slightly longer with the busway option (61 minutes to Greenbush vs. 58 under commuter rail). 


Service on the busway would be more flexible than could be provided under commuter rail. For example, travel 
times could be reduced and the probability of finding a seat could be improved if some buses were started at 
intermediate stations, at least during peak periods. Several such service options are discussed in Section 8 of 
the guided busway study. Time constraints required that a single, simple operating plan be used for the cost and 
environmental impact analyses in the study. 


Costs 


The cost of the right-of-way, construction, and equipment for the busway is estimated at $147.5 million, 
escalated to the midpoint of construction (consistent with the cost estimates for the commuter rail alternatives). 
This cost is more than 30 percent lower thatn the $215 million cost of the commuter rail at grade alternative. 


The operating cost of the bus service proposed on the busway is projected at $4.1 million per year. This 
compares to a figure of $5.6 million for commuter rail. The projected operating costs assume that the operation 
of the busway service and maintenance of buses and right-of-way would be contracted out, and reflect the cost 
structures of the private bus companies operating on the South Shore. Projected operating revenues would 
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cover 75 to 80 percent of the increased operating costs (excluding debt service and otehr costs related to 
construction). 


Ridership 


Ridership was assumed to be 2,500 riders in the a.m. peak period, compared to 3,200 riders with the commuter 
rail alternatives for the busway study. This is a deliberately optimistic ridership figure selected to assist in the 
screening of this alternative. The actual ridership, based on transit ridership forecasting, would be significantly 
lower than 80 percent of commuter rail ridership, perhaps as low as 15 to 20 percent of commuter rail ridership. 
The lower ridership in turn affects the air quality and regional mobility benefits of the Greenbush project. 


Noise and Vibration 


Noise impacts are substantially reduced with the busway. With the busway, one house is impacted at the 
mitigation level, compared to about a dozen under commuter rail. Vibration impacts are eliminated with the 
busway. These impacts have been identified as significant impacts of the commuter rail alternative. 


Local Traffic Impacts 


Traffic delays at grade crossings will be longer in aggregate, and more frequent during peak hours with the 
busway. Local streets in Braintree (between the end of the busway and the Expressway ramps) and in Scituate 
(at Greenbush) may be adversely affected by bus traffic. This is not great enough to cause level-of-service 
problems, but buses may be a significant portion of peak hour traffic on these streets. 


Grade crossing safety 


Grade crossing safety is a major concern expressed by local residents over the commuter rail proposals 
(although statistically, grade crossing accidents are rare). The buses would be far more frequent than the trains, 
and grade crossings not as well protected, therefore much more likely to produce accidents and interfere with 
fire and police response. The buses will cross local streets at a slower speed than the trains (25 mph), and this 
will likely be perceived as safer than the commuter rail alternative. 


Cost Effectiveness 


Using the most optimistic ridership assumptions for the busway, the busway is slightly less cost-effective than 
commuter rail at grade on a cost-per-trip basis, and on an investment-per-rider basis, the busway is slightly 
better than the commuter rail at grade. These figures are highly senstive to the ridership projections, and small 
changes in these projections could significantly alter the cost-effectiveness figures. That is, even slightly lower 
busway ridership would make the busway option significantly less cost-effective. 


Conclusions 


The MBTA has concluded, after careful consideration, that the Guided Busway alternative does not meet the 
transportation needs of this corridor, and have eliminated this option from further consideration. This 
conclusion is based on the following findings: 


e It fails to achieve ridership objectives. The ridership figure of 80 percent of commuter rail, given in 
the Guided Busway report, does not represent a ridership “forecast,” nor is this figure developed in a 
manner comparable to those done for the options presented in the SDEIS/R, nor should it be. Rather, 
this is a deliberately optimistic ridership figure selected on a “conservative” basis to assist in screening 
of this alternative (if the alternative fails to meet cost effectiveness expectations at this high ridership 
level, it will also fail at all lower ridership levels). 


The MBTA determined that it would not be responsible to rely on an 80 percent figure as the basis for 
making any financial commitments to development of such an option in the Greenbush Corridor, and 
that extensive ridership research is necessary to produce reliable results for this new mode. Further, it 
is very likely that the ridership for this mode in this corridor would be significantly lower than the 80 
percent figure, perhaps as little as 75 to 20 percent of commuter rail ridership. 
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Guided busway technology has never been applied in a lower-density suburban area such as the 
Greenbush corridor. The guided busways in Germany and Australia are in corridors which would 
otherwise be served by light rail (streetcar) or bus transit service. These are corridors with higher 
residential density, with a significant percentage of passengers arriving on foot, and with the need for 
frequent station stops. The German corridor with guided busway is 3.7 miles long, and the Australian 
corridor is 7.5 miles. By comparison, the Greenbush busway service would extend 28 miles (17.7 
miles on the busway itself) from Greenbush to Boston. 


The MBTA, along with a dozen other North American cities, have realized significant success in 
providing commuter rail service in corridors such as the Greenbush corridor. To provide high quality, 
efficient transit service, the station spacing must be greater, and the average service speed (including 
stops) must be higher than in more urban corridors, and the commuter rail technology is ideally suited 
for this kind of service. On the other hand, this kind of service setting does not utilize the major 
advantages of the guided buses (service flexibility, more efficient starts and stops); and further, the 
guided busway does not provide many of the amenities (smooth ride, larger seats, schedule reliability) 
which makes commuter rail so successful in these corridors. The apparent success of foreign busways 
provides no useful guidance to the MBTA for predicting the ridership potential of buses in the 
Greenbush corridor. 


This is an unknown technology in the United States. The estimated costs of construction and bus 
equipment was derived from experiences in Australia and Germany; however, there are no 
manufacturers in the United States with experience in providing guided busway track elements or 
guidewheel-equipped buses. The start-up costs and other problems for these manufacturers could add 
significantly to the costs of implementing the busway, and could negatively affect the quality or 
reliability of the busway in the Greenbush corridor. 


The MBTA has always been wary of being the “guinea pig” for new transit technology in the United 
States. (The negative experience with the Boeing LRVs in the 1970s reinforced this position.) 


The risk of failure -- either by not achieving the ridership targets, or being unable to maintain an 
acceptable level of service or reliability -- is too great, and the potential benefits -- fewer riders, and 
lower noise and vibration levels -- are too low, to justify such a large expenditure of public funds in 
this corridor. 


The busway would have safety, traffic and visual intrusion impacts in the Lincoln Historic 
District which are greater than the impacts of restoring commuter rail service. 


The busway would reduce noise and vibration impacts, which are some of the impacts in the Lincoln 
District. However, the Town of Hingham has consistently identified other impacts -- visual 
intrusion/setting, traffic, and safety -- which extend far beyond the noise and vibration impact area. On 
safety grounds, the buses would be far more frequent, and the grade crossings would be essentially 
unprotected (other than a traffic light), and therefore much more likely to produce vehicle collisions, 
and to interfere with fire and police response. The frequency of buses would have as great or greater 
impact on traffic delays, and interference with pedestrian activity in the Square as the commuter trains. 
During peak periods, the buses would run with 5-minute headways, meaning a 5-minute break between 
buses, compared to a 30-minute headway for the trains. Also, train service has historically been part of 
the Lincoln District, the busway (including buses, tracks, traffic lights) represents a new visual 
element, which has never been part of the historical setting. 


The study commented that if the busway were selected for this corridor, then other operating schemes should be 
investigated to allow this technology potentially to serve the corridor better. The ultimate conclusion (reached 
after the results of the busway study had been thoroughly considered by the MBTA decision makers) was that 
even with the most optimistic ridership assumption, and even with the possibility of improved operating 
strategies, the guided busway did not represent an attractive option for the Greenbush corridor compared to 
other options available. 
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Attachment A-6 


U.S. Army Corps of Engineers’ ‘“‘Super-boat” combination alternative 


Introduction 


This analysis was prepared by the MBTA’s consultants at the request of the staff of the Corps of Engineers. 
The Corps staff asked for an examination of a “combination” alternative that would address the claims made by 
several persons, groups, and municipal representatives. These people claimed that a combination of alternatives 
built around improved boat service (some even suggested what other projects should be in the combination) 
would attract the same corridor transit ridership as the Greenbush commuter rail alternative, at significantly less 
cost and reduced environmental impacts. 


The final definition of this alternative was arrived at after further discussion with the Corps staff. Notably, it 
was not subject to many of the constraints placed on other alternatives (implementability, for example). This 
memo will provide a description of the alternatives, and will provide a conceptual-level capital cost estimates, 
ridership projections, and operating costs for the alternative. 


Description of the alternative 


The super-boat alternative would include: 


° Base case. All of the improvements cited in the no-build alternative (pages II-4 to II-9 of the 
SDEIS/R). Specifically included are the Southeast Expressway HOV lanes (as now built), parking and 
terminal improvements at Hingham Shipyard, additional Red Line parking, and other improvements. 
These items are not included in the capital cost of the alternative. 


e Accord Terminal. The Accord Terminal proposal, as described in the 1995 Accord report 
(Attachment A-4, above). This project would consist of a branch off the Plymouth commuter rail line, 
through the South Weymouth Naval Air Station to a new terminal and park and ride lot near the Route 
228 exit off Route 3. Diesel-powered commuter rail service to Boston would be provided every half 
hour in the peak period, similar to the Plymouth Line service. 


e Commuter Boat to Hingham. The improvements in the service to Hingham Shipyard would be 
completed, as described in Alternative 3 of the SDEIS/R. This includes purchase of 35-knot boats for 
this service (faster boats would not offer much improvement in travel time because of traffic and other 
restrictions in the harbor). Feeder bus service would be provided to meet each boat, as described in the 
Greenbush scoping report and in a 1996 report on feeder bus ridership. 


e Commuter Boat to Scituate. A new boat terminal would be built in Scituate Harbor, with a new pier, 
terminal building and a 500-car parking deck. Service would be provided every half hour using new 
51-knot trimaran ferries such as those being used to service the Foxwoods resort (built by the Pequot 
Shipyard in New London). These boats would be able to provide a 45-knot service speed under load in 
the open ocean under most conditions, and would be limited to about 28 knots in the harbor because of 
traffic and other considerations. With turning and docking time, the scheduled trip time would be 
between 45 and 50 minutes. The channel would be dredged and widened and the breakwater extended 
to improve the reliability of operations in bad weather and at low tides. 


e HOV lanes. The current contra-flow bus and carpool lane on the Southeast Expressway would be 
extended at both ends: a) into South Station on an elevated structure over the Expressway median, and 
b) south to the Route 228 exit of Route 3 on a separate roadway as far as Washington Street in 
Braintree, then by use of the zipper-lane technology (now used on the Expressway), south to Route 228 
and the Rockland park-ride lot. The Massachusetts Highway Department study of the HOV lane found 
that it would not be possible to widen the roadway for the HOV lane north of the current zipper lane 
terminus because of physical restrictions such as buildings and bridge structures, or planned Central 
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Artery construction. Because of these restrictions, a new viaduct was considered in this Greenbush 
combination alternative study to be the only practical means to extend this HOV lane into the city. 


Express bus improvements. Park and ride lots for express buses would be built at or near each of the 
proposed commuter rail station sites. “Luxury” suburban coaches would depart each station every 15 
minutes in the peak and proceed to Boston without making any other stops. This project also includes 
provision for parking some 80 additional buses in downtown Boston during the day. 


Suspension of service standards and Civil Rights Act requirements. For the purposes of this 
analysis, no attempt would be made to adjust service to comply with MBTA service standards or to 
avoid violation of Title VI of the Civil Rights Act (which requires equitable distribution of quality of 
service and equipment across the district). Fares and other fees would be consistent with the MBTA 
regional fare policy. This assumption is made for the purpose of this analysis only; in reality, the 
MBTA would not operate any service which significantly falls short of these standards. 


Capital costs 


Capital costs are estimated based on 1997 costs, and include contingency, engineering and construction 
management, to be consistent with the SDEIS/R estimates. Costs are rounded to the nearest million dollars. 


Accord Terminal. Based on the 1995 report (using methods consistent with the SDEIS/R), the cost of 
the Accord Terminal and the rail equipment needed to operate this service would be $74 million. 


Commuter boat to Hingham. The cost of Alternative 3, included in the SDEIS/R, was $22 million. 
The buses required to operate feeder bus service (26 small transit buses, ADA accessible, with luxury 
interiors, at $110,000 each) would be another $3 million. Some of the feeder bus service would be 
rerouted to serve the Scituate boat. 


Commuter boat to Scituate. To operate half-hour frequencies to Scituate, four boats would be 
required, plus one spare, to cover when boats are out for service. The recent price for these boats was 
$11.5 million each (Providence Journal). The cost of parking (500 spaces at $7500), pier, waiting area 
and ticket office ($1.75 million), dredging (60,000 cubic yards at $100), and the breakwater ($2 
million) would add another $13 million. With contingency (10 percent), engineering (7.5 percent of 
construction only) and MBTA force account and administrative costs (2.5 percent), the total for the 
Scituate service would be $81 million. 


HOV lanes. The cost of extending a one-lane busway/HOV lane into Boston on a viaduct would be 
$7130 per linear foot, including soft costs, based on construction information provided in McMahon’s 
Heavy Construction cost guide for 1990. With 20,000 feet of viaduct, the cost would be $143 million. 
The cost to extend the busway south would include 1.6 miles of new roadway (from the end of the 
zipper-lane busway at the Braintree split to Washington Street in Braintree) at $10 million per mile, 
and 7.1 miles of contra-flow zipper lane on Route 3 from Washington Street to Route 228, at $5 
million per mile, plus engineering and contingencies in each case. The total cost of the HOV facility 
extension would be $204 million. 


Luxury buses. The bus service described would require 84 buses, including 20 percent spares, at 
$300,000 each ($25 million). Parking for a total of 2100 cars at 7 station locations (at $3000 per 
space), plus storage for 80 buses downtown (at $40,000), plus contingencies and engineering, would 
bring the total cost to $36 million. 


The total capital cost for this project, exclusive of any additional mitigation required, would be as follows: 
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Accord Terminal $ 74. m 
Hingham boat and feeder buses 25.m 
Scituate boat 81.m 
HOV lanes 204. m 
Luxury express buses. 36.m 
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TOTAL $ 420. m 


To produce costs that are comparable to the costs reported for alternatives in the FEIR, it is necessary to adjust 
costs to a 2004 construction schedule (adding 28 percent), and to provide a consistent level of contingency 
(adding 20 percent on top of the inflation adjustment). The net result is a total capital cost of $645 million. 


Ridership 


New riders to any given mode will come from each of the other modes. That is, if ridership on a particular 
mode (bus, say) goes up by 100 riders, some of these riders would otherwise travel by automobile, commuter 
rail, commuter boat, or rapid transit. The total number of trips stays the same. For this analysis, taxis, carpools 
and vanpools are included in “automobile” mode, and bus-to-rapid transit is simply a subset of rapid transit. 
Those who work at home, or walk or bike to work, are not included in the total market of South-Shore-to- 
Boston commuters. 


The number of commuters who would divert from each mode will depend upon the particular competitive 


circumstances for each origin and destination zone. The following diversion factors are approximate regional 
averages, based upon the projected diversions for the various alternatives in the Greenbush SDEIS/R (Table IV- 


5): 
from: Auto/ Express Commuter Rapid Commuter 
to: other Bus Rail Transit Boat 


Base case peak travelers 13,866 759 236 3,081 919 
(2000) 





For example, for 100 new riders to express bus, we would expect that 58 of them would otherwise travel by car 
(including carpool and vanpool), 9 of them would otherwise use commuter rail (Plymouth or Middleborough 
line stations), 26 Red Line, and 7 commuter boat. This reflects the overall corridor average, and is compared to 
the base case (no build alternative). In certain cases, modes may compete more directly with each other, 
particularly when two new modes are introduced into the same service area. 


Because of these interactions among modes, the ridership for an alternative can only be assessed on a corridor- 
wide basis. The considerations for each mode will be discussed below, and the corridor-wide summary at the 
end. 


@ Accord Terminal. 


The ridership for the Accord Terminal was estimated in the 1995 study. This study provides some information 
which helps to distinguish between passengers from the Greenbush corridor and the Plymouth Line or Route 3 
corridor. The projected Accord ridership includes: 


-163 Greenbush corridor commuters who would otherwise use Plymouth Line CRR 

-359 Greenbush corridor commuters who would represent new commuter rail riders 

-130 commuters from areas along Route 3 who live in Hingham, Norwell, Cohasset and Scituate, and 
are therefore counted as Greenbush corridor commuters, also new to commuter rail. 

-9] Plymouth line corridor commuters who would choose Accord. 


Based on the above analysis, the 489 new Greenbush commuter rail riders (359 plus 130) would come from the 
other major modes, distributed as follows: 
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Mode changl] total 


Automobile (58%) -284 13582 

Express bus (10%) -49 710 

Commuter Rail +489 725 

Rapid transit (25%) -122 2959 

Boat (7%) -34 885 
e Commuter boat, Hingham 


The SDEIS/R project an increase of about 30 percent in commuter boat riders at Hingham Shipyard in response 
to the improvement in travel times with faster boats. Based on the revised base trips for boat (from the previous 
step), this would represent 263 peak boat riders at Hingham. The revised ridership by mode is calculated in a 
manner similar to the previous step, but with the shares from each competing mode adjusted to reflect the shift 
in the base for each mode which resulted from the addition of the Accord Terminal in step one. 


Mode change total 

Automobile (48%) -126 13456 

Express bus (8.2%) -22 688 

Commuter Rail (21.6%) -57 668 

Rapid transit (21.9%) -58 2901 

Boat +263 1148 
e Commuter boat, Scituate 


The addition of high-speed boat service at Scituate Harbor would, at a minimum, draw some riders from the 
Hingham boat service. Those Hingham boat riders who live in Scituate (17.6 percent of the total, or 202 riders, 
using the boat figures from the previous step), and those who live in Marshfield or Norwell (6 percent or 69 
riders) would go to Scituate Harbor. Those who live in Cohasset, Hingham, Weymouth and other towns would 
continue to board the boat in Hingham. 

Based on observed ridership patterns for commuter rail, a station which is closer to the origin of the riders will 
attract a much higher share of commuting trips than one which is significantly farther away. For Scituate riders, 
the Scituate Harbor terminal will be an average of 1.5 miles from home, or a little less, compared to about 10 
miles to the Hingham Shipyard. The mode share graphs included in the ridership supplemental document for 
the Old Colony project (1989) indicate that, depending somewhat on the nature of competing bus service, the 
closer station will attract approximately three times the market share of the farther station. Applying this ratio 
to the base share of 271 trips yields a total of 813 potential peak boat riders at Scituate, of whom 271 are 
diverted from Hingham, for an increase in boat ridership of 542. 


Using the procedure outlined previously, this yields the following revised shares: 


Mode change total 
Automobile (49%) -266 13190 
Express bus (8.2%) -44 644 
Commuter Rail (20.5%) -111 557 
Rapid transit (22.2%) -120 2781 
Boat +542 1690 


throughout this section, “change” and “total” refers to the number of person trips from the Greenbush 
corridor to Boston and Cambridge in the a.m. peak period, by mode of travel. 
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@ Extend HOV lane 


The extended HOV lane will impact express bus (and carpool) travel times by reducing the trip time to and 
from Boston by an estimated 1 minute per mile of HOV lane (this is the figure used to estimate the savings on 
the facility which was actually built on the Expressway). This would total 12.5 minutes each way, or 25 
minutes per round trip. According to the EPA mode shift model used throughout the Old Colony project, this 
improvement in travel time would improve bus ridership from the service area by nearly 40 percent. The HOV 
lane would also serve to improve trip time reliability, by reducing the number of times the bus is late. This 
would increase bus ridership by an estimated additional 20 percent. This would result in a total increase of 66.7 
percent, or 429 new riders. The resulting shares are: 


Mode change total 

Automobile (49%) -210 12980 

Express bus +429 1073 

Commuter Rail (18.8%) -81 476 

Rapid transit (20.8%) -89 2692 

Boat (11.5%) -49 1641 
e Additional express bus service 


The proposed extended bus service (15 minute headways from each park-ride lot, direct service to Boston) 
would reduce in-vehicle travel time by 3 minutes each way and waiting/out-of-vehicle time by 5 minutes each 
way. To avoid increased times for those who don’t have a car to get to the station, the proposed service was 
modified to include a pick-up loop by the bus before stopping at the park-ride lot. Only those bus riders in the 
portion of the corridor near the coast (about half) would benefit from these improvements. Those who board in 
Marshfield, Norwell, or Rockland would not. The improved mode share in the served area would result in a 16 
percent increase in ridership, or 86 new bus riders. The resulting shares (and the final numbers for this analysis) 
are: 


Mode change total 
Automobile (49%) -42 12938 
Express bus +86 1159 
Commuter Rail (18.8%) -16 460 
Rapid transit (20.8%) -18 2674 
Boat (11.5%) -10 1631 


The total (“multi-modal”) corridor transit ridership for this alternative would be 5924 a.m. peak riders. This 
number is significantly greater than the multi-modal transit ridership projected under Alternative 3 of the 
SDEIS/R, but is significantly less than that projected under the commuter rail alternatives. A comparison 
follows: 

Total Corridor 


Alternative Transit Riders Change from 
(a.m. peak) No-Build 

1. No Build 4995 0 

2. TSM 5042 47 

3. Boat-Hingham 5149 164 

4. Boat-Hingham, Hull 5164 169 

5. CRR at grade 6705 1710 

6a. CRR short tunnel 6705 1710 

6b. CRR med. tunnel 6705 1710 

6c. CRR long tunnel (Hingham Sq. station) 6707 1712 

6d. CRR deep tunnel 6697 1702 

7. Corps super-boat 5924 929 


source: SDEIS/R Table IV-5, analysis above 
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Operating Costs 


Operating cost estimates for the super-boat alternative are based on methods presented in the Greenbush 
supplemental report on operating costs, except where noted. 


Accord Terminal. Operating costs are derived from the Accord Terminal report done in 1995, which 
were based on the Greenbush methodology. Annual operating cost, not including fare revenue, was 
projected at $4.2 million, in 1993 dollars. 


Commuter Boat, Hingham. The costs for operating the boat and terminal facilities is drawn from 
Table VI-6 of the SDEIS/R. This figure is $4.4 million per year. The costs for operating a fleet of 
small buses for feeder service is drawn from the April 1996 feeder bus report ($1.4 million per year). 


Commuter Boat, Scituate. The projected cost of the Scituate boat is based on the Hingham boat 
costs, adjusting for the following differences: 


-Boat hours are about the same -- the Scituate service would have half as many trips (30 minute 
frequency instead of 15, but each round trip would take twice as long (50 vs. 25 minutes, plus 20 
percent for loading, unloading and schedule recovery). The faster boats would have a larger bridge 
crew, resulting in a 50 percent increase in crew costs (or a total of $2.0 million). 


-Fuel and lubricants would be 80 percent higher per mile, based on a fuel consumption rate of 18 
gallons per mile for the Pequot boats, compared to 10 gallons per mile for the 35 knot boats used for 
Hingham. The number of miles is the same, so the total fuel costs are 80 percent higher than Hingham, 
to $2.2 million per year. 


-Maintenance expenses with the gas turbine engines (which are by far the major component of 
maintenance expenses) are comparable to a boat with four large high-speed diesels. The maintenance 
costs for the Hingham boat are based on two diesel engines per boat, boat hours are the same, so the 
projected maintenance costs are twice that of the improved Hingham service, or $2.5 million per year. 


-Administration and similar costs are the same as Hingham’s, $0.6 million. 


Total costs for the Scituate boat service are projected at $7.3 million per year. 


HOV lane. Operating costs for the HOV lane are based upon state police at two additional lane 
entrances (at $40 per hour), a 2-person emergency crew for breakdowns on the Route 3 portion of the 
HOV lane (at $40 per hour each person), a 4-person crew to operate the barrier-moving equipment on 
the Route 3 portion (at $30 per hour each) for a total of $.6 million. 


Express bus operations. Based on 15-minute frequencies from each of 7 park-ride locations (a total 
of 24 round trips from each location), and a cost of $2.76 per bus mile from the Greenbush SDEIS/R 
analysis, the total operating cost for the Greenbush area bus service would be $5.8 million per year. 
The costs for bus service from other parts of the service area (Marshfield, Norwell, Rockland, etc.) 
would be the same as for the commuter rail alternatives, or $.5 million, for a total bus operating cost of 
$6.3 million per year. 


Operating Cost Summary 


According to the definition of this alternative, ridership and costs are based on the full specified level of service 
(that is, service has not been adjusted to meet service standards). The total operating cost, from above, would 
be $24.2 million per year, 1993 dollars. 


This compares to the other alternatives as follows: 
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Total Annual Change from 


Alternative Operating Cost No-Build 
1. No Build $ 4.6m $ 0.0 
2. TSM 5.1m 0.5m 
3. Boat-Hingham 5.7m 1.1m 
4. Boat-Hingham, Hull 6.5m 1.9m 
5. CRR at grade 9.2m 4.6m 
6a. CRR short tunnel 9.3m 4.7m 
6b. CRR med. tunnel 9.4m 4.8m 
6c. CRR long tunnel (Hingham Sq. station) 9.4m 4.8m 
6d. CRR deep tunnel 9.4m 4.8m 
7. Corps super-boat 24.2m 19.6m 


source: SDEIS/R Table VI-6, analysis above 


Summary evaluation of the alternative 


The “super boat” alternative would require a capital cost investment nearly twice that of the commuter rail at 
grade alternative (using the SDEIS/R figures); would have an operating cost more than 21% times as great, and 
would achieve only 54 percent of the new transit ridership of the commuter rail alternative (929 transit riders 
above the no-build number, compared to 1710 new transit riders). 


Cost effectiveness can be calculated, using the FTA method described in the SDEIS/R, by annualizing the 
capital costs (after first adjusting to 1993 dollars), adding operating costs, crediting travel time savings, and 
dividing by the change in annual corridor transit ridership. This cost effectiveness measure represents the total 
cost per new transit trip, so a lower figure is more cost-effective than a higher figure. The figures for the 
SDEIS/R alternatives are presented in Chapter 6 of the SDEIS/R. For the super-boat alternative, the annualized 
capital cost is $33.9 million; the increment in operating cost is $19.6 million per year, and the travel time credit 
is $.6 million per year (54 percent of the figure for commuter rail, based on difference in new transit ridership). 
The new annual transit ridership is 660,000 (929 peak riders times 2 directions, plus 29 percent to account for 
off-peak ridership, times 275 weekday equivalents per year). Therefore, the cost per new transit trip is $82. 
This compares to $14.76 per new transit trip for commuter rail at grade, and $14.81 to $26.23 per trip for the 
other alternatives. 
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